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(57) KKl] P 2 6, 2 6b 

Wlftx-f X^*ffll^cT E 01 fit- RDKWtftJSS 
J§»*7\ mSJB»«?*SIW)«li:S«ffi1IlcftJS»lc 

■$uu:ffiifi;£flSA-f * c <t t\ ffiajB*a?©**i*# 

n/2M (n = 2s 3, 4, •••) £S*aJi8£ffifll 
LTfc, ma«JUB»»© 1 / 2 Sfctt 1 / 3 ft 




2 6 a, 2 6b : ffiK 
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a*x*;u^-*s a <fc a [ci-«fi»0K^^«^fcS 

JB»«JS»lc£^T, ±E#*£S»i&ftJSS«\ Z(D 
mSSL&&mmmmLfc3S^T (1/2 + n/4) (n(i 
1 JK±®ffit®IE®SR) »ft?£tk ^ORFfSHaaS 

a*x*;U^-*aa<fc5l«:-r*tl«ilHl»i:««jlftffi 
JB»«iS»l«:£^T. ±Ettfc3SRtt!&ftJSS«\ *<D 

[11*313] ±E#*&3£a«!&ftJSS«\ ?f 

*31 1 Sfcfcfc 2 Eg<7)^llMIS§o 
[11*314] #*£iM^^&±K&ll£r«l3 

fflftx^/l/=P-^ffi a <fc a let «tl»0SS<!: =&«^.fcS 
JB»SS8U:J5^T\ ±E5Mi£a«i&«JS8£ LTft 

[11*315] ^£f»»»ftJS»*±ftJS»i:-r«H 
P0K<h, C©I^IBlHl»lcJ:y£465tifc«JSJB»»lc 

«£x*;l/=F-£M3 <fc a lc**tg»lE]»£*raa.fcS 
JB»«JS»lcfi^T, ±E#*£S»»«JS8£ LTft 

[11*316] #faa^!&aj§B-pS*±«JS8^ 

lottsgg t , ±e± jassatfiift lis* w t * IWIP0 
#s-a\ jb^^ttEgtcsofcfta^xTwi/^-^ffia 

<fc a ic-T «HBilHl8i:, ±E9Jft£K&tF±Eggl(ilslift 

zmmucmi(Dmmt, zcDrnKDmrntternKzw 

S$fc liS*J¥£=f L±E±gJ§»£«HR Lfcm 2 <7)S 
*<!: ±E±£JiS£±E9JaJ§»»tF±EtSf& 
08 i*, ±Emi®»E£±E£2<DS&£®8HftiS 



iiBiHiis^iRifra»»*, ±Effia»ififls?«««fiiai«: 

WL3 0° £^L6 0° iS«J:aicEB - r«<tft^ 
±ES6 1 OSS* ■p±Effi«Mi3{J v 5±Ellft»MRl3{J v 
aSiS&£, ±ESSKBPififlS?±EtlBilHlB / \|Ri^a»» 
lc5tL60° f*L^L12 0° trs.Z&ol.zmW.UcZt 

[11*317] ±E±ftJS»tt, *©*#*Ir11C7BoT 

M5U ffitt L T S * E £ £ IT 311*31 6 EttOftJS 

[ii*3i8] ±E±ttiisi±, mmxTt^)^ ±e 

SSEM[ ?M5iJffitt L T £ 3 C <!: £#fi& £ ? 3 11*31 6 IB 

[11*319] ±E±ftjf«l±* Jm 

£**H*E8Ett©SJBS«jf»o 
[11*311 0] ±ES2©»fi±lc % ±EfilBlHl»© 

*a/ w - y Wf tc z t znm 1 1 % wm. 6 s l 
9©t^t*n^icE«©Bjaa»ii«o 
[w*3i 1 1 ] ±xm i ows** *r*i w 
-ymmmntt.ms.-mat % tmc s ±e* 2 ro* 

«^ ±E*1©®lfi±UHSKU #o±E*2fl!>fflS 

±EM 1 ®«<DWl!flKtKSIE Lfc E £ ? 3 

11*31 6 &l^L 1 0©^f ti^lcEK©BJB»«ii«o 

[000 1] 
[000 2] 

0 2 7 tt^-r^P«Stf S U »J9»»« 
■pffl^6:ti*Se*©BJB»«jS«©««*/T.-riHl8lil? 
$5. 0 2 7 kiS^T, 1 lif^B«?<!: LT©*#S&« 
h v > , 2 limSR&JS »R f 0 1 / 

2;Sft (Ag/2, Agli»«) iS«<fcaS±ftiS» 
t L T ©JfcJWBH8r7 •< ^ □ X h U y 7°^KttS§ff, 3 It 

4(im#^h5>5>'X^1(7)KU'r>4ffi?[c 

#-&«fcd60)*-V/^, 6liHmSu 1 01*/^^ 

*y-r*-K i 4i*BjB»*/U/u-r«fei6©*+ 

/\°->^, 1 1 aStf 1 1 btt^«£»MK« 2 4lif^p 
[0 0 0 3] H2 8liig2 7lc^-r««?S«B 

IW1P0K2 4li, *^/\°->^C r, -O-ST^^L r 
«»»«h^V$?X*1**<JiaBilHliMI 
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^^>X8 £®M5UlH]8£Wffi?S*o 0 2 SIcctTO 
fffiHIJES^SS^T. ^HI°IK2 40!)AfiJBaftf r, ft* 

fr _ 1 

[0 0 0 5] 
[0006] 

G 0+ G r 

[0007] * S 029 tiffi«»££K<?)tttBgi€ 

wbt*H"ps3. 02 9^;fow, ^tttijiaa, m 
WAtmmtoww f o n»JSH»aT?s* 0 ana 
«jg»©ffiffl«iwn»jgx^^ nudists* c 

Tt, nj9»S»fili^(O|^|||°IK2 40!)JinfQ?««Q 
L fffct/^lctts MI9 acD^aic, 7A?Hl/ti# 
SK, LfctfoTtefflSi^l±ffi<SSo I^P0SS 
2 40*WQ-PS*Ql flHfflMi^Et*. fl«l9b(D<t 

[0 0 0 8] — J»IC % f^p[H]SS2 4(73lfffi[H]SS*<73a> 
^^^Grtf^i, ^P0S&2 4T<7)9t£tf 
**<&U, 3 (3) IC^tcfcaiC, f^p[H]S&2 4<7m 

EH082 4©±£JS8£LTV'l'*PZHJy 

ff&ztctb. mz-immw 63-1203 ^asicim,^ 

fc T E 01 6 K®raa^K«tt«JS8£fll^fcS 

027 ic^-r se««9©<fc a s^asns*^ ^ □ x h y y 

^H!»ftJi«2*fflUNfe«jS»tt, TE015 t-K© 

ti^o y , immmffgtttizRimicit 

[0 0 0 9] JBflSMft^-r^PX h U y 7tti«8S82 

t <fc a JfcJUIItt^-r ^PXh'J-y TMB&Hft 2 
li, mSJBjftSfo 7®*fii*^n/2jft* (n • Ag 
/2, ntt1JJUKOffitOiEfl)«R?^ n = K 2, 
3, • • ) T$tiH\ *©JBjft»?IHIft?Sys 



[0004] 

[Sci] 



'•■(1) 

DK2] 

-(2) 

K3] 

■■(3) 

n#**Wi!£, *©«E5*ftR»Sii©ttffl®JB 
lc, n 5; 2 ©ft«filHltt? •f^PXhU^ 2 

*ffl^TSH»»if«£Mjs-r*E£ic«fcy, asks 
S?tt*B46s n = 1 ©Jf y t» wisst^tt*i»#-r 

H3 0ic^-r<t3lc % J¥rBJB»»fo Wtt 

mMs»a©i/2 % 1/3, 2/3, • • t 

t^feJB3MRT»t>ftSIIH:lltti:fty» EftSOJBfflR 

[0 0 10] ftJB»«ji«©^E«ji*l»i]:-r*fti60 

aJB»»lc£UNT«E©«Ii:«:*ffiIlCs IslKlcMWlc 
JSSt* AtlS C t3fj«**o 03 2 liflxtfug 6 2-29 
2 1 0^fglC^^n/c^Jl5(7)^«7P^mES'JSPfg 
S«©««*/^tlHl»IS-pS*o 03 2[C£^T, Wt 

Kft^tLT, 1 2(i»^a^Ki iro#e^>ti°- 

1 ©V-X/UT'XSEfiu 1 4aM'1 4 b 
W:*JH»*/U/tXT*fea&fl!>++/t5/*?*3. 
[0 0 1 1 ] 0 3 2lc^f fie««9©«Ji«l«:£^Ttt, 
M^-?££Vt|--K1 OrogMttUT'O^VX^^ 

1 drro^Tfg^ft^jSUufctir^o 

1 2£»Af 3 Cilery , mM3ft«lcfe^**jSlc 

t\ mwm »» <t y ffii^sja ikcs l 

Tli, f^p[s]K(7)*^QT$«QL £<ST£tfT, *g 

[00 1 2] LA^L^A^S, 03 2lc^-Ttie3lEfi9lc<fc« 
SSfiBlcfe^T. ffiJJtl 2£JfALTl^<Dlii, /^-? 
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«o ±5ELfc0 2 7^0 3 1 lc^-r<fcaSR«ftftJg« 
W^PXh'J'y 7tt&ftji«8«. «S*?tr Q T*& 5 Q 

u #*raHrFJw±©*a§s*±8si§fc Lzmm u 

LfctfoT, C®<fc56«j8®£iiSffl«#, g|3 2lc 
iiVf <fc a %flfJ^i^P0Sg<7)*Mtt»»$y 

[0 0 13] £fc, g|3 3&1 9 9 3^fl?^C-4 

4 r i / 4 jft*-r > t — jr>XS*SMS#JBSJftJg» 

*©?Y^p-iMi y »*»jg«©-*fi*a*^-r 

H?S3o H3 3lCfi^Ts 1 5tt h7>^, 1 6 
aStfl 6 btt/t5**$r-f:*-l*\ 17a»tf17b 
1*7^7% 1 8[i7 7 ;U = ^-l25 = 'y^»«, 19aM 

1 9btt7 7 /l/£+-t*a i £y*M51 8±lc»«Lfe»* 
SBQRKs 2 0li^V5>Z*1 5©ttJ*llH]gHff£flaS 
Lfc7 7 /l/S+-t*5Sy?S^ 2 1 a7£02 1 b&SfciS 
Mtt^-r^ PX h y y 7flftBR&Hk 2 2 a SO 2 2 b 

tt*n?njfe*iHitt7'r * nxh'jy tkbrsii 2 1 

a SO 2 1 b^j8LfeftK**KE?S«. 
[0 0 14] H3 3(c^rt£3Kfl(c<i:«fBfilltts 

hs&^wt « 2 i^n^*E«nn»]&»?s y , ^tvrti 

<7)^P0S&te, 5t«fiM»vr ^ PX h 'J y 7°«B£i§8» 

2 1 aM2 1 bfcfflftJSHBfctfBWjSarti-^*,, 

^M»^r*PZHJy:7»i&«JS82 1 
a 750=2 1 btt, >mit(Dtclsb, S8§m$S«2 2a& 
tf2 2b±CMLIl^„ IiJttfiHSSti^ 
^^m- K1 6 a»tf 1 6 b £7^7*1 7aMl 
7bi rll/S LfcB5OttS0K=&, 1 9 a 

atf 1 9 b ic <fc y > tf- ?>xs&? « y * 

ffttDHES^^ T'/US^-b^S y *S« 1 8±lcjfc 

SO<D7 7 /U = +^5 = yy-8fi2 0±^/SLT^3o HI 

3 3lc^-rS£3l5fi9l«:<fc««JS»l«:fi^T^ i8±> ft 
B§m*S*2 2a»tf2 2 b<!;7 7 /l/ = +-fe5 = yyS« 
1 8»tF2 0tf^ft^tl2*fefrg[;:%3o 

fctotcii, ^£^6jB*ttcsni-f*&g#sy, ^ 

[0 0 15] 

7 fcjj*T^-r*PX h y y ^KSIIS2$ffl^/cSa 

o^-r^nsfcatFs yawfgsgffii, ?y^px h y y 

TWBft&ll 2 7?*a!?#«JW5Q?*« Ql OWBfr 
5, TE016 *-K©R8«WDBm#7 ? -rX*£ffll/» 



[0 0 16] ?<^PXhyy^»»ftjS»2* 
WK«*n/2a» (n = 2, 3, 4, • • •) tU 
jfQ7-£3QL *E4&* 5;ft*#. 

safca^ msjB»sj}W®*E«Jitf£ l^iwon 

9nHjStf*ofc. 

[0 0 17] $fc, H3 3lEjST7-r*PXHJy?H 

ssttss§2i a &o2i b*ffl^fese«o?<^pjfta 
05 y ki*. 'J\§y<b(7)fc46, ?^px h y y 
^«attiSB 2 1 a so 2 1 b £S8§m*s* 2 2 a a 

02 2 b±lcffMU ffl3<D0&£SO(D7 , ;l/ = +-fe5 = y 
ySffil 8iBW2 0±fc»j8T*<fcafcLT»K*flM 
LTaffittS*Ji**-&Etfi&y, S7c, Hg®tfS0 

it. »fi*ass6^tticipi-r**0®tfsy, 1^*1© 
[0018] c©«wii±aLfcsaEfioiE«*iiwjSi* 

SBHT 3 fc46 IC £ * ftfc fc (0T\ >m ?tf O^EHS&T 5 

MatfRrtttt^a^-r^nx h y y 7«ttasi§<oie* 
E016 ±- K©Rmf*ttss*ffl^fc^ssicE»-r 

[0 0 19] tfc, ^^^PXhyy7«KttSS§^ffl 

^/c«ji«ic£UNTs sfitta^&p a D p*atfiOM7^a 

[0 0 2 0] 

7c c (D5g0^ BJl B98 
T5Hi*ft-6±tf5-&, tf^^ttSgtcSofcftMfti 
tfmSJBSHWcC^T (1/2 + n/4) (nttlJCU 

[0021] m<Dmmz\m^m : mm^t. ft 
mmmc «t y ^46 5 tifc#g» shsmcscj^ tsss* » 

t ±tf 5 tt, tf o^^ttlg ics o ftlKHfti 

a <t a r « t ibhk <t ^e^. fcBji $#giis§K 
wc£unt 1 / 2 a«w±T?ft y , tf omaiasHKicfe 
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[0 0 2 2] £tc, ±XB»G£MKU*Smt* 
[0 0 2 3] fl^»IKlc$3ffi«»MKl*. 

ffia ct a ic-r «tiuiiHi»i:««jiftaH5ft»jg»ii:fiiN 

Tn ±Ett*foSRtt8ftlSS£ LT5fc«fiBBtt»*SSBB 

£: ffiJfi £ ©M5UIh1»*^ L Tmm LtcZt ZftWt 

[0 0 2 4] Sfc, f&D£lllllift3ffi«»£i£»t4. » 
*S»»»ftJS«*±ftJS»i:-r*I^IHlHl»i:, CODE 

T\ ±K#*£MIEgft&ll£ LTJfcJillflfcWfiaMI 

[0 0 2 5] Sfe, #6(cflM)A«(cfl(«njB»fBfill 

lis #*£s»»«js8-ps*±«js8^ mmmz 

^flBHK^s ±IBgiJttfi^SO : ±IBtl»[H]SS^}St6L 

S*J¥£=f L±E±££8£Sf« LfcS 2 <7)S«<!: $H 
±E±£J§» £ ±Effl«Jg8&tf±Efi6llllHlK t 
±ES 1 <7)8ffi t ±f BIS 2 <DS« £ © ffiKEttifi© 

o° ^L6o° tKs&oizsmTztmz. ±&m 

1 ?±Effi«Mi# 5 ±E9J£JS8'Mr]# a *£SS 

±Effia»ififlS?±EtlBilHl»^^i^ a USSlc ft L 

60° S^L120° tr&z£?icmwLrczt*)$m 

[0 0 2 6] ±IB±ttS§gli, *0D*#*|r11C7B 

[0027] ±iB±ttsggii, anwiATftys 

I rt* ra| fei 



$5o 

[0 0 2 8] ±E±8fiSfcfc> Jm vm 

[0 0 2 9] $fc. ±IB!£2<7)S*±[C, ±fBf£B0E& 
U T 7 ? £ > x*f £ L T * + / \°-> £ 
© WH/ \°* - > £l£ fc C £ £#f& t ? * (75 ?s « 0 

[0 0 3 0] i^Blc. ±fBJgl©S*£, i-yfV^ 
/^->^3tj«Rlll6Sffi7««-r«i:ftl«:, ±1B!£2 

©as*. ±ESioas±icflfKu ^o±ES2© 
«fi©Jg*i!SM**±E3l i 

lt±ibh 1 (Dmmaymm»icwstLtcZLtmwLt 

[003 1] 

jaa«ii«*/Tx-r«dEE-ps*o hik^t, mil 

14«IM&« h7>-2U* 1 0) KU-r>*?lc»«#ftfe 

srt©T\ 9jMimE(c<i:y»^*>ffXfbr«Rrx* 

M6?fcLT<0/^**#f*-h\ 1 1 aStfl 1 b 

2 3tt±ft^S^SrT<^P7. h Uy7l 
»?«:*JB«IJIIftl»»«jiak 2 4(ifg»«^^46 

§ffip[5]ifsr^y, ctucttu 3atfi i b 
*/u*-*a^^*t6BiiHi»*iiidE-r*o 

[003 2] CC?, ±IB^r^a«iESttSSff 2 3 li, 

■?^*ft*jy*MftiM«£ji«2 3(7)mMftii, man 

»»lc £ UN T 3 / 2 »*©*&^-r o H 2 lc £^ T, 
2 5a~2 5climaJB»»T1/2»* Ug/2) 

2 6a, 2 6bliitS§gtcB5iJ[^fA 
LfeSa/u 2 7liW§B©Aa*FP£*o Sfc, 03 
14. H2©jy*M»»»ftjS»2 3*©BJB»*Slt©» 

[0033] 3fcic % si%a)^sgi ic<fc3Bjajft«iiaw) 

3*±ftlg»i:-r*I^IBlHl82 4i h^V^X^fflOlHlB 

r t , h 5> v^X^ffliJHifS^MfcSlt^a^ raiTS 

[003 4] 
DK4] 



-(4) 



z (rt - ra) = 



(n=0, ±1, ±2, ■■■) 
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[0 0 3 5] ^ mSJB»Sfo lEfi^T, ftffliMtttt 
2 3 1 / 2 »*®fflBMg?£ 3 (7) 

t\ majaasfo icfit^Ts zr t = o?S4. ufe 
tfoi, it (5) <j:y N «#whisi^>5>z*i©a*j 

081 1 bHu mSJBjftSfo^fi^Tx zra = 2n 
TT^^^ctaKIt^ti^o LfrLfttfS, ftttRBttttB 

tts§g2 3(7)mM**\ msjaaafo i-^^t, 3/ 

/3[Ci3^T, ZT t = 0, fi|jft»2 fo /3lcfilN 

zr t = ot>ayft-3. Lkft-oz. cfts©JBSi 

Slcis^Tfc, it (5) liiBtticfiEA-r^o iiffis m 

h^>v** i %<Dmh®mtfcmtmzix.mm 
mtztcto. it (4) *ai£-raHaasttHHj£<s 
f o / 3, 2 f o /3ic£^T«tSJgfl«fci;az:£ff£ 

[0 0 3 6] C©<fc5S^EH3aST?©»Jg*Bfili:-r* 
fctfk ***©JB!8 1 ftttMtttt&ft£»2 3cfi 
®R&IIIU^6>ffiUS&K f o TM / 2 ftftCffi 

atf-?-fl!)^6*6li:i/2aftfl!)ffiaii: % 
JhJSSi 2 6 a &tf 2 6 b £ % ftJgSKBJUlcS A? *„ 

masaaf o ^fi^TH, m3ie,TxT<fc-5^, ens 
©tsBnm9S©as <t ft « © i\ ffijw ics a amswiii 

tA/^3Kxftt\ LfttfoT, ££ttfAlc<i:«gi£0>Jt 
[0 0 3 7] fo/3, 2 f 0 /3lCfi^T(±. 

})0LT, it (4) *»fc*tt<tt*fca&, CtlSflDJB* 
SJB 3/2 ft A £ S«ftJS»*ffiffl L 

SSSftA (zrt) /Af**t<7*«», <tt)ft 

js»©*^q?s«ql tf*#<soT, ffcuamfttt 

[0 0 3 8] ftfc, C©*JfiO»88l?^ ftWMftfe 

2 3 (Dmnmmmm saic £1^3/2 »ft 

WSSMSWfr SffiSJBftS f 0 ? 1 / 2 » 
*®tffl»tF*® £#5 * 5 IE 1 / 2 ;JfcR(7){»BlE^tl 
?ftffilS2 6 a»tf 2 6 b*ftjg»lcB9Ulc#ALfc 
*\ -HSWtEli, (1/2 + n/4) (nli1tt±©fi 
JtOIEflDttS) jft*?S««^lc, mSJB»S?£JiS 
(75m^t(7)ffi<!:^«eB[Effi^B5iJ[EjfA^n« , J;<. 

[0 0 3 9] ±5ELfccta[E, CflDfcJSflDJ&tS He** 
HI AlE <fc « ftj§884) Q OffiTli ft < , aas© ft ^ms <t 



££>fc46, mSJBjft»?©*fii*fl«n/2jft* 
(n = 2, 3, 4, •••) £6*gj§»£ffifflLTfc, P/t 

s»£ ja&K® 1 / 2 $fdi 1 / 3 ft aa>*g&M&£. 
tsetse. «fc y ^8 #fttt®«;h.fc«jis£i#* 

[0 0 4 0] gjiSffltffaSRtti&i: LT, 

[00 4 1] 5UH5©JB!K2. £U\ H4liSIJfi©JKJI62 

a Hc^-rsias©^© 1 tsfts^ii. 

SSttSSit LT, E15lE,TxT#ffi01KEllE,Ts1-J;a[E, 
ft4S5S^SIttSS§ 2 8 *fflLNT^*ifPS«o 
[0 0 4 2] C©5lfilS©^JI62lCj3LNTs ftM&USS 

ttss§ 2 8 romMftti, m 5 iE,Tx-r#ffi[H]siEia) «t a 
IE, majaa»icj3^T5/4a*©«#*^-r 0 

ftSi^ 2 3 (D^ffililKEl t ®-ft^m-®W£7ji 

5 ©5feiS®S^S§ttffiS§ 2 8 * ©*JB»«S(EO»ft*S 

[0 0 4 3] Z(DmM(DBm2lz35^T^ &M<0&U 

1 ©«#t|^|*lc % ^55a^SSttS«§2 8 t h7»' 

fi«#s*r ttrsts majB»»fo icfi^T* z 

rt = 0tfffi'Jn L L ft # 5 , AflifiimKftS 
»2 8©«fii*^ J9%ftf0 tEiSONT, 5/4»«? 

^^Jf^iEti, ja%ttf 0 /sicfi^T. zr t = o, 
JB3MR3 fo/5lcfi^T» zr t = 0t»«yit3. L 
fcA^T, Ctl5©JB»»lce^T"fe, it (4) , 
(5) A^wU fg«A^L:SCt6^l\ 
[0 0 4 4] C©J:7S^SJB»»-(?©«Ji*l»lI:-r« 
tctb, 5IJfi©Jg«2lCfi^Ttt. ^4S5S|g^KttSgff2 
8^©tt^©S!KWfifr5maJBjft»fo 71/411 

©fMatf*©^ 5 * 5 [e 1 / 2 asroeBtE, aas 

2 6 aW2 6 b^ftSgg[EB5iJ[Ejf Af^o 
JB9ftf 0 icfi^Ttt, 0 6[E^Tcta[E, Cti5(7)e 

a iim>;i£D© t ft « ffifit* tEBji am^tiiB t a, 

ft<. «tiOfflI:^ffi*SSiW©*ftttS^o 
[0 0 4 5] fo/5, 3 f 0 /5[Ei3^Tli, 

m6[E^Tcfca[E, ffi^[ESjiam^t*^ti, 

HlfflLTit (4) ^;ifc^ft<ft«fc46, Cft5©JBift 



(7) 
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[0 0 4 6] c©su»©jK«2?ii, tnmsum 
mm» 2 8 ©*fi[*fl«majB asic £i^s/4 &s 
ftJssiHiftisis^smajBiftafo ?i/4« 

*®tffl»t«-©j£frS * 5 lc 1 / 2 SUM>ffiWE*-ih. 

wast 2 6aM2 6 b^nmmcmmmxLtc 

tfis -Mttfcl*. (1/2 + n/4) (nfcMW±©e 
*®IE®SS) »*?2&*JI£l«:. maH»»T?ftfi» 
©*Slt©«ii: S«ffifllcffifii*B5iJl«:HI ATfttf <fc < . 

[0 0 4 7] SUfiflDJB!83. Bl 7 

JBffilHIft^-r^PZ h y y ^«»ftJg»*^THT?* 
« 0 C C 5BffilHltt?-r * PXh'Jy 
©*fii*tf3faH3fta f O^fc^T 3 / 2 

ffMLfcSSs 3 2a&tf3 2b«:»ISffiSu 3 3ti? 
-f *PZ h U y^ttg&ftJgSittffiCHg&ifcffittT* 

«SSW)*fl!>fBW>»»fl!>*J«(*s 0 1 tH-?a5*. 
[0 0 4 8] E©*JS©flStt3 lc£«ftJS&*BSH4>n 

^PX h 'J y 7«»?S*5fcttM»ttft£a«i&£fl3 

i/* c £ ic <fc y , /j^?3b^¥ffiiHi»-e««3B«prfii t ^ 

a^^PXh'J y ?»8«JS8©ft*££#U ttfi 
IIB&SMHEffi ?#* feafc i7f > ylc <t y §a ic sffi 

[0 0 4 9] SUfiOJKJBI4. H8tt*Jfi©JK884 

©KjaaafflNBicfflt^^-r^nx h y y TWttu 

ttS§g^T0rS«o ^PXh'J77 
y V?8J§S®W5*#s F/rSJl»a f ofcfi^T 

hyy^»»yv^jai«?s« 0 *jfi©^«4 
icfi^TU, &m»<z>*o>m)iM)<Dmmt* 01 tm 

— 

[0 0 5 0] C©SU»©JK«4lc<fc3BJB»«JS»©» 
lcfi^Ttt*Jfi©JKI63i:|^»lc*5l«:UT©f^ffl3B«S 

y, 0Kiijs±(7)fij**^*^o TSfo-e* mmmm 

Alc^TOs &M%s£ LT^^^PX h y yy^ssy 
fc46, x y ?->^lc <fc y #a lcffiaS*«*T a C £ tf? 



[00 5 1] £ffig)JBi85. 0 9liHffi(7)^|g5(7)SJl 

affisnicfflt^ifefiBas^-r^px k y y t^es^is 

y TttiSttlf ffiSJBjftSfo U:i5i/*T3 

/2»«flMi$*^T. H9lc£^T, 3 4fcMBffiJS»& 
?-Cy PX h y y 7tt&ftjI8g. 3 5 ttyUU-#-/U? 

[0 0 5 2] HSfeO)^Sl5[cj;aSJiafgSgg(7) 
mttZmWtS, H9lcfiUNT, g^^^ZS 3A^55t 

s^^-ry px h y y ^«Hftii»3 A^tcmm 
WL^vtttzt. majBiiasfo ^fi^T, zrt = 

ir?S«. LfetfoT* C(Dii^[Eli, xC (5) *y % 

h7>^x*«M©iHi» (i^bhss) it, msjaaasfo 

icfi^Ts zra= (2n-1) tt (t^^d; etglt*tl 

l^l^^s, aiifo /3[cisoNT. zrt = 

77, IM2 f 0 /3 lEfclV^ ZT t=77t)|^|BSlE« 

[0 0 5 3] CCftU, 5lfifi©JKJKl ~3<!:|W1«IC, Bf 

*&\t%zt\z& y, wajB»»i«:»L-ni»is©^ 

□ x h 'J y 7«»«ji«*ffl^T^*©^ ttSS§^ 
^SjiS^/J^cTSCi:^?**,, Sfc, 

y"icj:y§aic*siffiK7jWr^, trsic 

-/nc i y ajB»?t>s»«:«*i!!!(«# 5 ft* «t a *y,£ 

[0054] *sfero^si6. si oitmmcDmmea)^ 

m »«ii«lcffl UN*JB«Bllft«KttjSS^T 

§o cc-ptis JB*MftttB#jfsa>«5*ff, man 

»»fo lc£^T1»*©*&*^To 01 Olefin 

r, 2 5ttmaja»»?i/2»*oe3i»», 29 

a, 2 9blimaJB»»Tr1/4jft*©e3i«», 3 6 
a, 3 6bliftjS»lcM5Ul«:iSALfeffiln;?S«o ft 

nijsu:. mi £E-?«* 0 sfe, 01 u*0i o©jfe 

HfiMttffi%Aji«2 3 *©BJB»«E©^*/T.Tia? 

[0 0 5 5] Sfefc. Hffi(7)^|g6[r:J;«SJiafgSgg(7) 

fo^l »*©5fe«filHlft»»ftJi«*ffl^T^«©?, 
fflET^t^BSHBBSMRtt* ±<t LT f o /2T'& 

01 oic^T<taic $t^TOKttsgg2 3* 

^ ftMOHttttfrSfo ?1/4jft*©ffifl, atf 
*Ojafr 5 * 5 [C 1 / 2 aftroeBtc, fiSt 3 6 a , 3 
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[0 0 5 6] milJISifc f 0 tefil^Ttt, HI 1 lEiST 

*[csjiam;Sis<k^ifcfa%i\ l/cA^t. 

-75, fo/2lcfi^7Hs Hi 1 
ilDOLTxt (4) <ft*fctt. 

C <k S < , SHflRacffifflCHftaSf k 

a (zrt) /a f <fcyftjg»©Q 

[0 0 5 7] mm.(DWM7. H1 2liSafi©JKJ87©S 

5/43UI©«^*S , J". H1 2K£^T, 3 5a~3 
5e (4>UU-*-/k 3 7a~3 7dttftjg»lcffi5iJ 

[0 0 5 8] HfifS©^«l7 lc£*ftffl»a&IK>ttft 
*JfeflDJB^6i:|^|«7?S«3H«, *Jfe©JBtS7 tcfi^ 

ftSsSSIg^yPX h y y ^»»«JS»*ffl^T^«© 

sfc x-y^^^c^ygaicssija^ii^r?, * 

cfc y , SJB»?fca»S^#»Sft*fcl^*JjS#S 
[0 0 5 9] HS&<7M8. HI 3tt*Jfi©JK888©S 
m&*7Ft CC ftiffiflllftv ■< y P X h 

yy^»»ftjs»©«fii*^ majaasaf o ttt^ 

1S1 (A gi/4 + A gi/2 + A gi /4 = A gi) 0) 
M£&&t„ HI 3[Ci3^T, 3 8a~3 8d(i, Rfi 
®«3tlte#£**EJB»S?1/4»* (/\g2/4) 

®RTHtt#£**Effl»S£ LTHu fefcAtf, fo/ 

©ffi©BP»©««li, HI 

[0 0 6 0] £tt®^8(c<J:3ftjS»ft&tt<Dttft 
K < 

[0066] 



Ttt. *fifiO»«7i:^*lc, *SU:JiCF®fM#a& 

y, @iM(ua±fl!>jftija3B«*#i\ -fsfos, nsfeTM 

8 icfi^Ttt. &M%st LT&tHimUtnT, h y y 

l± 1 / 4 £SftttlHltt«&tc:<i: y , BJB»?«E>S»Sffi 

[00 6 1] JM±05afiO^J6lcfi^Ttt, ft£ 
2§«IS§£ LT7<^PX h y y ^WSfflffefll*^ 

SI, P7U^S§, xny h«»«7SoT«Exfc<, E 

lis LT«IMMi ^>5>X*£fll^fc09 

[0 0 6 2] 5HHS©^JK3 % 5UHS©^»4. HSfe 

©ran 5 N nsfe^n 7 atfsififiro^JK 8 leaser it. 

ttt>v ic^y ^ffisw*ffl^Ttxfc< s ?y ymxom 
^icii, 7 y > h as^ffi^ t» t * i on a * 

£3o *61C SIBfe(7)^«5SO : IISfea)^Sl7[Ci5lNT 

«c«iLT'b<t<, una©******. 

[0 0 6 3] 5Ufi©Jgl89. HI 4(i*Sfe©^H9(7)S 
JB»«ji«lcfflUN*Jfe(«IJ||ftlB!»ttji« 2 3 ©»ffi[H]ES 
^0T$^ O H141CJ50NT, 2 5li#ttOlf- 

2 9(i#ttOtf— 9>*&Zq , 

majB»» f o r i / 4 »aa>esi«i%. 3 9 limiiJi 

»»f 0 r+^JSSiCt^d^tt/O^ 4 0 
(ittS«§(7)#tt<> tf- ^ >x Z o <k ^SSWffi^i R 
t^!t»S5„ ftfi, HSS<7»9[ci5iN-ni, 
fgfi«§ro^(7)tt(7)&P»©liJ5£li, Hi <k^-r$«*\ 

^r^a^ssttssi 2 3 tea, ffitsttiSA*ftsi\ 
[0 0 6 4] xic, mM(Dmm9iz&%mm : ,mm%5(D 
mtzmmtZe hi 4ics^t. #mm>Mimic& 

MZtltc* J ?Jii/$ 3 9 iffiaS4 0 tCDmm^CDT 7 K 

[006 5] 
DR5] 



•■•(6) 

[ft 6] 
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[0067] zzt\ majaasfo msnas^T. * 

t/^3 9©^^>X2/ifCt mm 4 0 ©P 
>^^>X1/R t <fcy-|-#**<J8:3<fc5U\ gf 
C t, mmR t^5S^«\ ffifit4 0©*#[4*;bA6T 
/Jm* < % y , «1M»2 3 14, *-W\°->y. 3 
9[CJ; y^A«£ftfc£S^#<ffi££3o Lfctf 
oT, ffifii4 0[c4:;59I£©tgl]n[4%<, ^©fflt^ 

^©[cJttflJLT+W^y: 3 9 <W-t?7£>7.2 7T f C 
t li/jN^ < % y , -75, ffifit 4 0 ©fifiifil R 1 14 m> 6 

si^©-e\ msAiifts f o © i / 2, i / 3 n. zombie 

[0068] $%©?i$ggi o. @i 5 itmmcDmm 1 o 
©*jB3i»«iiicffl^*?-f ^pt. h y 7 7Mfiis 

*jS"S"H?S3o HISlcfit^Ts 3 0li5fc(SISBBtt?'r 
PX HJ y 3 9 ttWaJBaBRTH-»* 

tftsict*^**/^, 4 0tttt^s©ittt'r 
y, *saso^jB»Efi^T^ 39, 4 0ttiNfnt,f- 

1 OlcSl^Ttt, SJS8©*©fB©»5M)«jafc^ H1 1 
[0 0 7 3] 

[0 0 7 4] CC?, mSJB»»fo fifiS^fi^T, < 
$ 4 1 © y T9$y7> 2 n f L t tfffiSU 0 ©ffi 

ia*R t<fcy-i-»*#<tt*<fcaiEL tMRt^ 

14, ffilS 4 0 (75*414* foi&T/h* < £ y % ftflggltttt 

« 0 LfctfoT, ffitS4 0lc<fc3SWfe©JillPttS<, « 
Ig©fflt^f»fg3t^©£{tl4%l\ L^LSfi^S, J§S 

-75, RtiiSbss^©?, majaaas©i/2 % i 

/ 3 S <!£ ©ffi^Jl ffilS 4 o (om$&± * < s 

y, tt«©a^±l})0l-«o LfctfoT, Ctl5©JSl 
3MRT»t*3 (4) £;ifc££<%;5fc46, 7C3Sfi«tP 

[0075] sasojKJBi 2. 01 7 immvBm 1 2 
©asjaaBfiSBicfflt^^-r^ h y y 7M&ft£8» 

017[cfcW, 3 0li5H«IHIft^-r 



[0069] mmmmi oK^^mm^mmt. n 

a6fe««ll*#*¥iiilHi»T?«j«?*. HS£#l^, 
ijo»if«*/jNraic-r*c sfe, aas4o 

J±»Kffi6u f7«SCJ:y, $fc, 3 
914M I M*-W\°->£, f'yT'a^niiay, 

>US*^l±1 /4»*ft«filHlft«Blc±y, BJBjft?*) 
S»S Jgfl&jfcW* 5 fx* t ^ a 
[0 0 7 0] 5iag©jgJKi 1. 01 6l45afi©JKI6l 1 

©Sffl»«if «icffliN*iB*MttttKttiiS 2 3 ©mo 
0»*^-rE?s*o 01 6icj30NT, 4iumaja» 

RTH-»** 6f/^r/XLt^> yTy * ? 
S^o ££, HSfc©J£Sg1 HCJ30NT14, »!§«©*■© 

fi©w»©«dEi±s 01 tm--e&*o 
[0071] mmwmi 1 ^^^m : ,mm^ 

(DWtftZVtffltZo 01 6lc£^T, fflm&m&PM 

&2 3<Dmi&mc&m-£titc<cy#t9 4 1 ©-i-yy-y 

* V7.L t £ffiia4 0©ffi^>R t t©B5UlHlB<D-rv 

If— ?>XZ r(4, *ft?ft«3T»4jl5ft*. 
[007 2] 
G&7] 

-(8) 

BS8] 



... (9) 

y p x h y y y 'w&wm. 4 0 i4tts§g©#e^ > tf 

- <t !WlSffi©ffiKfi R t *j«-3fiSu 4 2 14SS 
2lc£^Tl4, «JS»©*©fft©BP»©«* 

(4, 01 ts— 

[0076] mm<Dmm-\ ncj:mn^mm>im 
(4, mMommi 1 su»©jk«i 27- 

i4^^rypx h y y y^KttSgg^ffl^ri^©^ 

fr-35«iii*#i^c , r*ci:#?#a. 
«Ktt»isfiSu 9vymm\z&v. ^>^~y 
^(4/\°^->'T>^y^, ^yyv^y^lftccfcy, 
*n-pnsjiic«j«?#«. ?5c, 

/4»ft$ 1 £4SrjlMKtc4;y, SJBift? 
[0 0 7 7] nWDimi 3. 01 8l4HSfe©^|g1 3 



(10) 



9-238025 



(Dmm : MnE%mmM%5*m9{Bm?&%o 01 sic 

iS^Zs 4 3ttWrHMt'5'y&7.9s 44, 4 5, 4 

6 w^tvetu h 3y 9 J7>* 4 3 ©?- hffi 
@8atftiBiiHi8*«nB-r«s i 4 8i±z;u- 

*-/k 4 9 «S*4 7±©/\°£->-?ffMLfc'f 
•7*, 5 0 h^V-^X* 4 3© KU-rV*? 

icMWicffiatrftfc^y^zi^^vy-, 5 1 
aj^m^cis^^fc^^u/Xayxv+t, 52 

T©/ O "7 2 ?Y * - K, 5 3 ttSfi 4 7 ±©/ i$-y 
Lfc^f* h U -y X^K, 5 4 [ilOttSlH] 

m 1 ©ss 47^ tttt«$ftttasjpfl«ss »j , ±ss 

»5 5*flfttLTS«S2©SS, 5 7 14 9 ^7% 6 2 
ttiftiSS 5 5 * lc«l A Lft»ISfifiiT?S U , 

5 5 tHftJglHl»5 4T^HlH]B£«/S*a©fc*f U 
m^^h5>-^X^4 3, 0^*49, fy7a 

>x>+)-5 oatfs 1 (c.kuiiniHiK^ttdLT^s. 

Sfc, 01 91*1811 8lc5*-rSfl»«ESIffl]$HiS©# 
flilHlKH?S«. 

[0 0 7 8] £8fe©fl$tt1 3lCct5iSJi^mES« 

tHifilK)«a«K«r«. *«©^ttl 3lcJ:«SJi 
»*E*J»»Sllfc£^TW:s WS&ll h 5 V5>X* 4 
3<!;^©)120Sg, M/<7^5W^-K5 2^ft 
iO«S0SS5 4*M\ tc£X\fT)\,$.i-*.^5.vt<0m 
1©«S4 7±lc^*tl« 0 -75, ^-tlittttRSfe 
liS*J¥#S%3fS2©S«5 6±lctt±ftJS»5 5* 
^M^nSo EC?, ISl©S«4 7<!;fS2©S«5 

tt, Q^B<T5fc46lC ****** <£o/-c»7\ f# 

^, ?*>wvjo A©<fc36K**#s+~i ooe 

0E&, lOttSHKWli, /U7 7 XlHl8©J:-5SS'rvtf 

7^T7P>S^il*2~1 0SS©S«tfffl^5 

ft*. 

[0079] nsfe©^® 1 3 0 1 8 ic^-r<ta 

[c, Ml©S*4 7<!;!S2©Sfi5 6££^jg£tf, ± 

gjsss 5 twsmmi&s 4tamm&&n i ©s«4 
7©4SM^tciBBi-*o Li, mi©»s*r, c 
©SttMi^ s mi^^ h ^ v 4 3 ^fra ^ss 

g^3£«riiSS4SH^^Li5i5t;fe3 0 o frS 

6 0° tu -75, SIX Ml OWE*?. 

^5HftsiHi85 4/\iRi^a»»^ stt£ifi&?& 

mf^H h5>v>'X£ 4 3^ftfra$*&[cft L££trte 
6 0° #6 1 2 0° ir^^cfcaiBBf^o Cffl<fcaicB 



«anE«w»e£»««js-r s c t ic * y , ±£SS3§ 5 

5 £Jg 1 ®M*?±IBffl^#5*IMaj|l h5>5>* 
^4 3^a«i, mi ©SWfJ"±fEJgfe£#6 
IJ ftSISK 5 4 #5 MS© ^ t ft flW £ S 5 S 
l^<fc a K LT, ^IH±l«:fR*-r «*«#©l»l«: 

[0 0 8 0] 5IJfi©JgSt1 4. H 2 0 liSUfcflDJBJBn 4 
tf-£>7.j»^I£\ *©Q£S< T*c 

«©*Stf *< 6 U, T E Mi- PMC^Ii- KlE<fc 

ic, HSfe©^Hl 4 71±, 0 2 01^1-^5^, HSfe© 
»«1 3©SJl;«E$y^MS§lcfc^T, f|2©ffi& 
5 6±lc±i±S§§5 5*a»fflaM5iJlcEflL, ^ft5© 
iftJSSS- 7 ■< T 7 5 7 IC «t y , giJttjSHSS 5 4 t- jST 

g^r *„ c©«t 5 ic^samE*iJ8JKJis*«i^-r* 

c i: ic <fc y , ©i«IM«§©tili-SJ-XTtcffio fe S 

[008 1] *Sfe©^»l 15. 021 (i*Sfe©^H 1 5 

©ajaawESJfflissjis^t^ia-psSo sa»©» 

«1 5lCi5^T(i, ±ttS«§©#tt<>t°— 
46, 02 HC^f<fcatc, ±ftS«5 5©***lRllc¥ 
y , ittiSB 5 5tfTE Mi- KJMfl?8S*3fl>*IS 
J-XTlcffi^fc $ $7J\ ±fttS»©-r V t-^ VX^WiS 

[0082] mm<Dmm-\ 6. 02 2iinsg©^i 6 
©sji^mES'j^fgsgg^i-^^rs^o nsfe©^ 
is i 6 022 ic^-r j; a tc, n%©^sg 1 3 ©s 

Ji^mE$iWSgg[Ci3^T, m2©SS5 6±[Ci±t 
S§g5 5 A^o J «c»fTIEB 

U ^ft5©±ttSgg^7^7 7 5 7lc<fcyilftJilHl85 

4 fc-jSTfiwra. c© j; a (cnjBX«Einmiii 
*«ar«ci:k<fcy, nsfE©^»i 4<h^«[c, §±t 

«tM>*B4-3&MTlc«o fe $ $ 7». ±ftffiS©-< > fcf 

-?>x£«fM[c{fi< -r«c J; yffiffifflsi 
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»5 5*gfilcEfI-p*3©^ MlMlcSffl 

[0083] mfoommi i. m23imm(omm-\ i 
n 1 7 -W4 % 023 lei*? <fc a [c, mm(Dmm i 3 

JiamEMSEPfgSggtciS^T, !S2<7)8ffi5 6±K±£ 
J§»5 5£«IHHM5!K«:, (U*JB) icj/ffl 

tfTEBU *ftS®±ftifi»* , 7-r7'5 7lc<fcy»Jft 
SES 5 4 i-*7gi1-5o CtD<fc a liffifil»*E«l 

«B8«ii**«raci:ic«fcy, gftD&m 4<hiii« 
c-r > t°— « icfi < t s c t j: y 

6S^1 7J-X^^, S2flDSS5 6±l«:aaffi5iJli:ES 

[0 0 8 4] $%0fl$gg1 8. 0 2 4[iHSfe(7)ffJ«1 8 
<OS&m*mT9Umtt*. H2 4icfi^7s 5 8ti 

So H1^r<fc5»B5iJ!i]lJK®«Jfill?^ 
S^OSflmEttWlEyT^VXaeFtfiW?* 

i^m^s m*<Dffi®<D%m®-ett, fetalis i sv> 

m-\ 8 Wis H2 4lE^r<fc5lc, ±ftJS»*^f« 
SS5 6±lclI/\^->5 8£|£tt, f7?a>r> 
+f 5 0®ftfeyteMW*-W^>^LTfi6fll?-*o SS 
5 66\ fc£xtf?*>^ty ^©J^SSBfWS 

sfc, a«5 6±0D*a/t*-v5 

8**+/t->^i:LTffiffl-r««#» S«5 6±lc«gfc 
oT, !|$tt£«KL6#S8^c|!S#?**£^-5jpJ 

[0 0 8 5] SUfcflDJBJBl 9. H 2 5 liSIJfiODJKffi 1 9 
25©A-A' «©Bfia*^Lfeia-PS« 0 S2 5SO' 
7\ 6 0ttSS4 7©a«©^VK*ffitt-r3fci6fl!) 

[0 0 8 6] IQkO^Bl 3»flE^LfcBJB»«SaW) 



S*5 6±U:JBfiBU ~75. *#MJ&SI»5V5>;**4 3 
*>IJttjf 085 4f©ft(D@KeMT5Ifi4 7 fcfc, 

x y 5 1 > ^tv \°* - ««rrf7xit;+-x x 

ynymtU 8*4 7±[cS«5 6£8HR-f*<, 8* 
5 6fc«S4 7®^>K*8ii£-r3fci&. 8*4 7 
±©»ffi5 6*|EMi*/f*->Hu 8*4 7*<7)X/l/- 

*-;u«*^LTffi«!aPfticffia-r«o 8*5 eitas 

EJECT** 'J/ 7 5 9±[c«tffe±T\ SS4 7±[CH 

SLitiis co«fc 3 ic««-r« cilery, ±«s 

3§5 5J-X^0SS^effi^^XX*°*-X ?7P>I 
[00 8 7] 

&mm#m&z£#m&ttzmnis\&ts conns 
i=i»ic«tys465ftfc«iijaa»icacJLNT«ii*3t* 

JB3MR? ( 1 / 2 + n / 4) (nttl J-X±<7)ftli(7)IE<7) 

©«3t©«ita*ffi!iicjaia*»ALft©?s mass 

/2»a (n = 2, 3, 4, •••) titztm»&timL 
c t ff « t o^a asff $ So 

[0 0 8 8] $fcs ^^[C«SSJl»fgSggli, ^ 

mmmc £ y 5 n/c#g» »»i«:8^ tsss* » 
a a * o \z t s fgnisiK t zm*. temm : ,mm^ ^ 

T, ±IB»^»»»ftj»l«i: LT, ^<7)mM*ffF)TS 

jsaaice^T 1 / 2 jft*jja?s y , t^mmm&m 
ajaaa»?ii SNSffits* icsjb »*atff s <t a, ewx 
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(54) HIGH FREQUENCY OSCILLATOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a high frequency oscillator having a low 
phase noise characteristics in compatible with that of an oscillator 
using a dielectric oscillator in the TE01 5 mode using a cylindrical 
dielectric disk while enhancing a characteristics of a microstrip line 
configured with a small sized planer circuit. 

SOLUTION: In the oscillator having a semiconductor element such as a 
transistor (TR) or a field effect transistor and a resonator made up of a 
tip open or a tip short-circuit line (resonator 23 is a tip open line 
resonator), the electric length of the resonator is a 3/4 wavelength or 
over with respect to a desired frequency and a resistor is inserted in 
series with resonators 26a, 26b at a position of a node of a current at 
the desired frequency. Even when the resonator whose electric length at 
the desired frequency is n/2 wavelength (n=2, 3, 4, . . . ) is in use, 
spurious oscillation whose oscillated frequency is 1/2 or 1/3 of the 
desired oscillating frequency is not caused and the high frequency 
oscillator with more excellent phase noise characteristics is obtained. 
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CLAIMS 
[Claim (s)] 

[Claim 1] An oscillation is made to start based on the oscillation 
frequency defined by the tuning circuit which uses a distributed 
constant line resonator as the main resonator, and this tuning circuit. 
In the high-frequency oscillator equipped with the active circuit 
compensated with loss energy after resulting in a steady state and the 
above-mentioned distributed constant line resonator The high-frequency 
oscillator characterized by coming to insert resistance in the location 
which the electric merit becomes in a request frequency on wavelength (n 
(2+n [ l/]/4) is the positive integer of one or more arbitration), and 
serves as a knot of the current in the line resonator in a request 
frequency. 

[Claim 2] An oscillation is made to start based on the oscillation 
frequency defined by the tuning circuit which uses a distributed 
constant line resonator as the main resonator, and this tuning circuit. 
In the high-frequency oscillator equipped with the active circuit 
compensated with loss energy after resulting in a steady state and the 
above-mentioned distributed constant line resonator The high-frequency 
oscillator characterized by coming in RF to ground the line resonator in 



the location which the electric merit becomes with 1/2 or more waves in 
a request frequency, and serves as a knot of the electrical potential 
difference in the line resonator in a request frequency through 
resistance. 

[Claim 3] The above-mentioned distributed constant line resonator is a 
high-frequency oscillator according to claim 1 or 2 characterized by 
becoming on either the head disconnection distributed constant line 
which used the microstrip line, or the head short circuit distributed 
constant line. 

[Claim 4] The high-frequency oscillator characterized by to ground the 
open end of this head disconnection distributed constant line through 
the parallel circuit of a capacitor and resistance in the high-frequency 
oscillator equipped with the active circuit compensated with loss energy 
after making an oscillation start based on the oscillation frequency 
defined by the tuning circuit which uses a distributed constant line 
resonator as the main resonator, and this tuning circuit and resulting 
in a steady state, using a head disconnection distributed constant line 
as the above-mentioned distributed constant line resonator. 
[Claim 5] The high-frequency oscillator characterized by to ground the 
open end of this head disconnection distributed constant line through 
the series circuit of an inductor and resistance in the high-frequency 
oscillator equipped with the active circuit compensated with loss energy 
after making an oscillation start based on the oscillation frequency 
defined by the tuning circuit which uses a distributed constant line 
resonator as the main resonator, and this tuning circuit and resulting 
in a steady state, using a head disconnection distributed constant line 
as the above-mentioned distributed constant line resonator. 
[Claim 6] The main resonator which becomes with a distributed constant 
line resonator, and the subresonator containing the variable-capacity 
component from which a junction capacitance changes with applied voltage, 
The active circuit compensated with loss energy after making an 
oscillation start based on the oscillation frequency defined by the 
tuning circuit which has the above-mentioned main resonator and a 
subresonator and resulting in a steady state, It has the 1st substrate 
in which the above-mentioned subresonator and the above-mentioned active 
circuit were carried, and the 2nd substrate in which it has the 
different construction material or the substrate thickness from this 1st 
substrate, and the above-mentioned main resonator was carried. While 
connecting by one near the connection side of the 1st substrate of the 
above, and the 2nd substrate of the above, the above-mentioned main 
resonator, the above-mentioned subresonator, and the above-mentioned 



active circuit While arranging the line which goes to the above- 
mentioned active circuit in the substrate of the above 1st so that it 
may become 30 degrees thru/or 60 degrees to a substrate end face near 
[ connection ] the above The high-frequency oscillator characterized by 
having arranged the line which faces to the above-mentioned subresonator 
from the above-mentioned node in the substrate of the above 1st so that 
it may become 60 degrees thru/or 120 degrees to the line which goes to 
the above-mentioned active circuit near [ connection ] the above. 
[Claim 7] The above-mentioned main resonator is a high-frequency 
oscillator according to claim 6 characterized by two or more slits being 
prepared in parallel along with the longitudinal direction, and coming 
to carry out parallel connection in the above-mentioned node. 
[Claim 8] The above-mentioned main resonator is a high-frequency 
oscillator according to claim 6 characterized by coming to have more 
than one and coming to carry out parallel connection in the above- 
mentioned node. 

[Claim 9] The above-mentioned main resonator is a high-frequency 
oscillator according to claim 8 characterized by being bent and arranged 
at J typeface, V typeface, or L typeface. 

[Claim 10] The high-frequency oscillator according to claim 6 to 9 
characterized by preparing the electrode pattern in the case of using a 
capacitor as a juxtaposition reactive element of the above-mentioned 
active circuit on the substrate of the above 2nd. 

[Claim 11] while the substrate in which pattern formation is possible 
constitutes the 1st substrate of the above from etching — the 2nd 
substrate of the above — the substrate top of the above 1st — carrying 

— and the touch-down of the 2nd substrate of the above — a conductor - 

- the through hole in the substrate of the above 1st — minding — the 
touch-down of the 1st substrate of the above — the high-frequency 
oscillator according to claim 6 to 10 characterized by connecting with a 
conductor. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high-frequency 
oscillator used with microwave and a millimeter wave frequency band. 



[0002] 

[Description of the Prior Art] Drawing 27 is the circuit diagram showing 
the configuration of the conventional high-frequency oscillator used 
with microwave and a millimeter wave frequency band. Setting to drawing 
27 , 1 is a field-effect transistor as an active element, and 2 is the 
request oscillation frequency fO. The head disconnection microstrip line 
resonator as a main resonator with which electric length turns into 1/2 
wave (lambdag/2 and lambdag are wavelength), The inductor by which 3 was 
connected to the gate terminal of a field-effect transistor 1, The 
capacitor by which 4 was connected to the drain terminal of a field- 
effect transistor 1, As for a capacitor for load resistance and 10 to 
bypass varactor diode and for a capacitor for 5 to combine the output of 
an oscillator with a load and 6 bypass high frequency, as for 14, and 
11a and lib, a distributed constant line and 24 are tuning circuits. 
[0003] Moreover, drawing 28 transposes the high-frequency oscillator 
which becomes with the configuration shown in drawing 27 to an equal 
circuit. That is, for a tuning circuit 24, the active time road side 
which can transpose to the parallel circuit of Capacitor Cr, Inductor Lr, 
and conductance Gr, and, on the other hand, contains a field-effect 
transistor 1 is the internal current source 7 and the conductance value 
GO. It is equivalent to a parallel circuit with the internal conductance 
8. In the equal circuit shown in drawing 28 , QL which is QU and Load Q 
which are the resonance frequency fr and unloaded Q of a tuning circuit 
24 is given by the degree type, respectively. 
[0004] 

[Equation 1] 



[0005] 

[Equation 2] 



[0006] 

[Equation 3] 



[0007] Furthermore, drawing 29 is drawing explaining the relation 
between the phase noise of a high-frequency oscillator, and Q of the 
tuning circuit 24 in a high-frequency oscillator. Setting to drawing 29 , 



an axis of abscissa is a frequency and an axis of ordinate is relative 
power level and fO. It is an oscillation frequency. The phase noise of a 
high-frequency oscillator is QL which it can be regarded as the width of 
face of an oscillation spectrum, and is the load Q of the tuning circuit 
24 in a high-frequency oscillator. In being high, like curvilinear 9a, 
spectral band width is narrow, therefore a phase noise becomes low. QL 
which is the load Q of a tuning circuit 24 on the other hand In being 
low, like curvilinear 9b, spectral band width is wide, therefore a phase 
noise becomes high. 

[0008] QL which is generally the load Q of a tuning circuit 24 as loss 
in a tuning circuit 24 becomes large and it is shown in a formula (3) 
when the amount of [ in the equal circuit of a tuning circuit 24 / Gr ] 
conductance is large It becomes low and the phase noise of an oscillator 
becomes high. TEOldelta by which electromagnetic-field association was 
carried out at a stripline which is indicated by JP, 63-1203, A since 
there was [ in the case of the oscillator using the microstrip line 
resonator as a main resonator of a tuning circuit 24 ] a lost part of 
the conductor which constitutes a microstrip line in addition to loss of 
a dielectric QU which is unloaded Q compared with the oscillator using 
the dielectric resonator of the shape of a cylinder in the mode It 
becomes about [ 1/several ] also by QL which are 1/about dozens and Load 
Q. Therefore, the oscillator using a head disconnection microstrip line 
resonator 2 like the conventional example shown in drawing 27 is 
TEOldelta. There is a fault that a phase noise is high as compared with 
the oscillator using the dielectric resonator in the mode, and it was 
not able to be used for the oscillator as which a lower order phase 
noise is required. 

[0009] The electric merit of a resonator may be lengthened one of the 
approaches which improves the phase noise property of the oscillator 
using the head disconnection microstrip line resonator 2. As shown in 
drawing 30 , the head disconnection microstrip line resonator 2 is the 
request frequency fO. If the number of electric length is n/2 (n- 
lambdag/2 and n are the positive integers of one or more arbitration, 
and are n= 1, 2 and 3, and ...), it is disconnection on the frequency, 
and frequency change of the phase of the voltage reflection coefficient 
Sll will become large, so that n is large. Therefore, as shown in 
drawing 31 , by constituting a high-frequency oscillator using the head 
disconnection microstrip line resonator 2 of n>=2, frequency selective 
can be raised and a phase noise property can be improved rather than the 
case of n= 1. However, when such a resonator is used, as it is shown in 
drawing 30 , it is the request frequency fO. If a resonator is opened 



and an oscillating condition is satisfied on these frequencies in except 
also in frequencies, such as 1/2 of a request frequency, 1/3, 2/3, 
and . . . , undesired oscillations other than a request frequency will 
arise. 

[0010] Resistance may be put into juxtaposition in the location which 
serves as a knot of an electrical potential difference in the request 
frequency in the circuit which constitutes a high-frequency oscillator 
one of the approaches for preventing the undesired oscillation of a 
high-frequency oscillator at a circuit. Drawing 32 is the circuit 
diagram showing the configuration of the conventional microwave 
electrification oppression oscillator shown for example, in the No. 
29210 [ Showa 62 to ] official report. In drawing 32 , it is a capacitor 
for the resistance which has resistance with 12 [ comparable as the 
characteristic impedance of the distributed constant line 11 ] as a new 
sign, and 13 to bypass the source bias resistance of a field-effect 
transistor 1, and for 14a and 14b bypass high frequency. 
[0011] In the oscillator of the conventional example shown in draw i ng 
32 , an oscillating condition is materialized between the field-effect 
transistors 1 with a capacitive negative impedance by carrying out 
impedance conversion of the capacitive reactance of varactor diode 10 on 
the distributed constant line 11, and considering as inductivity. QL 
which the oscillation in a request frequency is not affected but is the 
load Q of a tuning circuit to an unnecessary frequency lower than a 
request frequency by the too hastily connecting point which serves as a 
knot of an electrical potential difference in a request frequency 
existing all over the distributed constant line 11 at this time, and 
inserting resistance 12 in this point at juxtaposition It can be made to 
be able to fall and an undesired oscillation can be prevented. 
[0012] however, QU which the resonance part of varactor diode 10 and the 
distributed constant line 11 is inserting resistance 12 in the 
oscillator by the conventional example shown in drawing 32 , and is 
unloaded Q about dozens and low — it is a Q circuit. QU which are 
unloaded Q, such as a dielectric resonator, a microstrip line resonator, 
etc. as shown in drawing 27 mentioned above or drawing 31 , A hundreds - 
1000 or more numbers resonator is used as a main resonator, and the 
resonance frequency of a tuning circuit is mostly determined by the main 
resonator in the lower order phase noise oscillator which constituted 
the tuning circuit further combining the subresonance circuit containing 
varactor diode. Therefore, in the case of such an oscillator of a 
configuration, with a configuration like the conventional example shown 
in drawing 32 , unnecessary resonance of a tuning circuit cannot be 



controlled, consequently cannot prevent the undesired oscillation of an 
oscillator. 

[0013] Moreover, drawing 33 is the 1993 >>>>>> size 044. It is drawing 
showing the conventional microwave shown in "the broadband low noise 
voltage controlled oscillator using a quarter-wave length impedance 
transformer joint type secondary resonator", and the 1 mounting approach 
of a millimeter wave band oscillator. In drawing 33 , it is the high 
dielectric constant substrate with which the distributed constant line 
where in a transistor, and 16a and 16b wire and 18 were formed in the 
alumina ceramic substrate, and varactor diode, and 17a and 17b formed 
[ 15 ] 19a and 19b on the alumina ceramic substrate 18, the alumina 
ceramic substrate in which 20 formed the output circuit of a transistor 
15 etc. , and 21a and 21b formed the head disconnection microstrip line 
resonator, and 22a and 22b formed the head disconnection microstrip line 
resonators 21a and 21b, respectively. 

[0014] The oscillator by the conventional example shown in drawing 33 is 
2 alignment form voltage controlled oscillator which has a tuning 
circuit in a base [ of a transistor 15 ], and emitter side, respectively, 
and each tuning circuit consists of head disconnection microstrip line 
resonators 21a and 21b and a subresonance circuit. Among these, the head 
disconnection microstrip line resonators 21a and 21b are formed on high 
dielectric constant substrate 22a and 22b for a miniaturization. On the 
other hand, a subresonance circuit is a method which carries out 
impedance conversion on the distributed constant lines 19a and 19b, and 
forms the series resonant circuit constituted from varactor diodes 16a 
and 16b and wire 17a and 17b on the alumina ceramic substrate 18 with 
other circuits. Moreover, the output circuit of a transistor 15 etc. is 
formed on another alumina ceramic substrate 20. In the oscillator by the 
conventional example shown in drawing 33 , the high dielectric constant 
substrates 22a and 22b and two alumina ceramic substrates 18 and 20 are 
needed on mounting, respectively. In order to avoid this, it is 
necessary to process a substrate into a complicated configuration, and 
fabrication cost becomes high by any approach. 
[0015] 

[Problem(s) to be Solved by the Invention] The conventional microwave 
and conventional millimeter wave band oscillator using the microstrip 
line resonator 2 shown in drawing 27 as mentioned above are QL which is 
the load Q realizable [ with the microstrip line resonator 2 ]. 
Constraint to TEOldelta There was a trouble that a phase noise was high 
as compared with the oscillator which has a dielectric resonator using 
the dielectric disk of the shape of a cylinder in the mode. 



[0016] QL which the electric length of a resonator is made into n/2 wave 
(n= 2, 3 and 4, ...), and frequency change of the phase of a reflection 
coefficient is enlarged, and is the load Q of a resonator on the other 
hand in order to improve the phase noise property of the oscillator 
using the raicrostrip line resonator 2 Although it is possible to raise 
In this case, since a resonator would be in the resonance state also on 
frequencies other than a request frequency, there was a trouble of being 
easy to produce undesired oscillations other than a request frequency. 
[0017] Moreover, the conventional microwave and conventional millimeter 
wave band oscillator using the microstrip line resonators 21a and 21b 
shown in drawing 33 The microstrip line resonators 21a and 21b are 
formed on high dielectric constant substrate 22a and 22b for a 
miniaturization. As it is necessary to form other circuits on another 
alumina ceramic substrate 18 and 20, it is necessary to divide a 
substrate, and it is necessary to increase substrate number of sheets. 
Moreover, it was easy to receive constraint in circuitry from the 
component side, and in order to avoid this, the substrate needed to be 
processed into the complicated configuration, and there was a trouble 
that fabrication cost became high by any approach, further. 
[0018] This invention is TEOldelta [ having been made in order to cancel 
the trouble concerning the conventional example mentioned above, and it 
being small, and employing efficiently the features of the microstrip 
line resonator that a configuration is possible in a flat-surface 
circuit ] by the cylinder-like dielectric disk. It aims at obtaining the 
high-frequency oscillator which has the lower order phase noise property 
which is equal to the oscillator using the dielectric resonator in the 
mode. 

[0019] moreover — while substrate number of sheets and components mark 
are reducible in the oscillator using a microstrip line resonator — 
substrate processing and assembly — it aims at obtaining the high- 
frequency oscillator which can be mounted easily. 
[0020] 

[Means for Solving the Problem] The tuning circuit where the high- 
frequency oscillator concerning this invention uses a distributed 
constant line resonator as the main resonator, In the high-frequency 
oscillator equipped with the active circuit compensated with loss energy 
after making an oscillation start based on the oscillation frequency 
defined by this tuning circuit and resulting in a steady state It is 
characterized by the above-mentioned distributed constant line resonator 
coming to insert resistance in the location which the electric merit 
becomes in a request frequency on wavelength (n (2+n [ l/]/4) is the 



positive integer of one or more arbitration), and serves as a knot of 
the current in the line resonator in a request frequency. 
[0021] Moreover, the tuning circuit where the high-frequency oscillator 
concerning other invention uses a distributed constant line resonator as 
the main resonator, In the high-frequency oscillator equipped with the 
active circuit compensated with loss energy after making an oscillation 
start based on the oscillation frequency defined by this tuning circuit 
and resulting in a steady state The above-mentioned distributed constant 
line resonator is characterized by coming in RF to ground the line 
resonator in the location which the electric merit becomes with 1/2 or 
more waves in a request frequency, and serves as a knot of the 
electrical potential difference in the line resonator in a request 
frequency through resistance. 

[0022] Moreover, the above-mentioned distributed constant line resonator 
is characterized by becoming on either the head disconnection 
distributed constant line which used the microstrip line, or the head 
short circuit distributed constant line. 

[0023] Moreover, the tuning circuit where the high-frequency oscillator 
concerning other invention uses a distributed constant line resonator as 
the main resonator, In the high-frequency oscillator equipped with the 
active circuit compensated with loss energy after making an oscillation 
start based on the oscillation frequency defined by this tuning circuit 
and resulting in a steady state It is characterized by grounding the 
open end of this head disconnection distributed constant line through 
the parallel circuit of a capacitor and resistance, using a head 
disconnection distributed constant line as the above-mentioned 
distributed constant line resonator. 

[0024] Moreover, the tuning circuit where the high-frequency oscillator 
concerning other invention uses a distributed constant line resonator as 
the main resonator, In the high-frequency oscillator equipped with the 
active circuit compensated with loss energy after making an oscillation 
start based on the oscillation frequency defined by this tuning circuit 
and resulting in a steady state It is characterized by grounding the 
open end of this head disconnection distributed constant line through 
the series circuit of an inductor and resistance, using a head 
disconnection distributed constant line as the above-mentioned 
distributed constant line resonator. 

[0025] Furthermore, the high-frequency oscillator concerning other 
invention The main resonator which becomes with a distributed constant 
line resonator, and the subresonator containing the variable-capacity 
component from which a junction capacitance changes with applied voltage, 



The active circuit compensated with loss energy after making an 
oscillation start based on the oscillation frequency defined by the 
tuning circuit which has the above-mentioned main resonator and a 
subresonator and resulting in a steady state, It has the 1st substrate 
in which the above-mentioned subresonator and the above-mentioned active 
circuit were carried, and the 2nd substrate in which it has the 
different construction material or the substrate thickness from this 1st 
substrate, and the above-mentioned main resonator was carried. While 
connecting by one near the connection side of the 1st substrate of the 
above, and the 2nd substrate of the above, the above-mentioned main 
resonator, the above-mentioned subresonator, and the above-mentioned 
active circuit While arranging the line which goes to the above- 
mentioned active circuit in the substrate of the above 1st so that it 
may become 30 degrees thru/or 60 degrees to a substrate end face near 
[ connection ] the above It is characterized by having arranged the line 
which faces to the above-mentioned subresonator from the above-mentioned 
node in the substrate of the above 1st so that it may become 60 degrees 
thru/or 120 degrees to the line which goes to the above-mentioned active 
circuit near [ connection ] the above. 

[0026] Moreover, it is characterized by two or more slits being prepared 
in parallel along with the longitudinal direction, and coming to carry 
out parallel connection of the above-mentioned main resonator in the 
above-mentioned node. 

[0027] Moreover, it is characterized by coming to have two or more 
above-mentioned main resonators, and coming to carry out parallel 
connection in the above-mentioned node. 

[0028] Moreover, the above-mentioned main resonator is characterized by 
being bent and arranged at J typeface, V typeface, or L typeface. 
[0029] Moreover, it is characterized by preparing the electrode pattern 
in the case of using a capacitor as a juxtaposition reactive element of 
the above-mentioned active circuit on the substrate of the above 2nd. 
[0030] furthermore — while the substrate in which pattern formation is 
possible constitutes the 1st substrate of the above from etching — the 
2nd substrate of the above — the substrate top of the above 1st — 
carrying — and the touch-down of the 2nd substrate of the above — a 
conductor — the through hole in the substrate of the above 1st — 
minding — the touch-down of the 1st substrate of the above — it is 
characterized by connecting with a conductor. 
[0031] 

[Embodiment of the Invention] 

Gestalt 1. drawing 1 of operation is the block diagram showing the high- 



frequency oscillator concerning the gestalt 1 of implementation of this 
invention. The inductor by which 1 was connected to the field-effect 
transistor as an active element, and 3 was connected to the gate 
terminal of a field-effect transistor 1 in drawing 1 , It is that to 
which a capacitor for the capacitor by which 4 was connected to the 
drain terminal of a field-effect transistor 1, and 5 to combine the 
output of a high-frequency oscillator with a load, and 6 make load 
resistance, and 10 makes a subresonator. The varactor diode as a 
variable-capacity component from which a junction capacitance changes 
with applied voltage, A capacitor for 11a and lib to bypass a 
distributed constant line, and for 14 bypass high frequency, The head 
open circuited line resonator which becomes in the microstrip line where 
23 makes the main resonator, and 24 are tuning circuits which define an 
oscillation frequency, on the other hand after Signs 1, 3, and lib make 
an oscillation start and result in a steady state, they constitute the 
active circuit which should be compensated with loss energy. 
[0032] Here, the above-mentioned head open circuited line resonator 23 
is expressed in the equal circuit shown in drawing 2 . In addition, the 
electric merit of the head open circuited line resonator 23 shown by 
this representative circuit schematic shows 3/2 wave of case in a 
request frequency. In drawing 2 , the transmission line where 25a-25c 
become 1/2 wave (lambdag/2) on a request frequency, the resistance which 
inserted 26a and 26b in the resonator at the serial, and 27 are the 
input terminals of a resonator. Moreover, drawing 3 is drawing showing 
distribution of the high frequency current in the head open circuited 
line resonator 23 of drawing 2 . 

[0033] Next, actuation of the high-frequency oscillator by the gestalt 1 
of operation is explained. In drawing 1 , when the reflection 
coefficient which looked at gammat and a transistor side circuit for the 
reflection coefficient which looked at the resonator side from the node 
of the tuning circuit 24 and transistor side circuit (active circuit) 
which use the head open circuited line resonator 23 as the main 
resonator is set to gammaa, the oscillating condition of a high- 
frequency oscillator is expressed with a degree type. 
[0034] 

[Equation 4] 
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[0035] Now and request frequency fO Since it sets and the electric 
length of the head open circuited line resonator 23 is 1/2 wave of 



integral multiple, it is the request frequency fO. It sets and is 
**gammat=0. Therefore, from a formula (5), in the request frequency fO, 
input circuit lib of a field-effect transistor 1 is designed so that it 
may be set to **gararaaa= 2npi. However, the electric merit of the head 
open circuited line resonator 23 is the request frequency fO. It sets, 
and in being 3/2 wave, as shown in drawing 3 , in frequency fO / 3, it 
realizes **gammat=0 in **gammat=0, and frequency 2f0 / 3. Therefore, 
also in these frequencies, a formula (5) is materialized automatically. 
Usually, since the active circuit by the side of a field-effect 
transistor 1 has reflective gain in a broadband, the frequency range 
with which are satisfied of a formula (4) is wide, and an oscillation 
produces it also in fO / 3, and 2f0 / 3 in many cases. 
[0036] In order to prevent an oscillation on such an unnecessary 
frequency, at the gestalt 1 of this operation, it is the resonator open 
end in the head open circuited line resonator 23 to the request 
frequency fO. Resistance 26a and 26b is inserted in a resonator from 1/2 
wave of location, and its point in 1/2 more wave of location at a serial, 
respectively. Request frequency fO Since these locations serve as a knot 
of a current as it sets and is shown in drawing 3 , the high frequency 
current hardly flows during resistance. Therefore, there is no increment 
in loss by resistance insertion, and there is neither quenching nor 
degradation of a phase noise. 

[0037] On the other hand, since the high frequency current flows, loss 
increases during resistance and it stops filling a formula (4) in fO / 3, 
and 2f0 / 3 as shown in drawing 3 , the undesired oscillation in these 
frequencies can be controlled. For this reason, the part which can 
enlarge frequency change delta (**gammat) /delta f of the phase of a 
reflection coefficient, without an undesired oscillation arising even if 
it uses the resonator with which the electric length in a request 
frequency turns into 3/2 wave and QL which is the load Q of a resonator 
more It becomes large and the high-frequency oscillator which was 
excellent in the phase noise property can be obtained. 
[0038] In addition, with the gestalt 1 of this operation, the electric 
merit of the head open circuited line resonator 23 sets in a request 
frequency, and, in the case of 3/2 wave, it is the request frequency fO 
from a resonator open end. Although Resistance 26a and 26b was inserted 
in the resonator from 1/2 wave of location, and its point in 1/2 more 
wave of location at the serial, respectively Generally, when it is 
wavelength (n (2+n [ l/]/4) is the positive integer of one or more 
arbitration), the same effectiveness as the gestalt 1 of the above- 
mentioned implementation can be acquired that what is necessary is just 



to insert resistance in a serial in the location which serves as a knot 
of the current of a resonator on a request frequency. 

[0039] Since resistance is inserted in a resonator in the location which 
serves as a knot of the current of a resonator on a request frequency at 
the serial according to the gestalt 1 of this operation as mentioned 
above, there is no degradation of a phase noise as compared with the 
case where the high frequency current hardly flows during resistance on 
a request frequency, therefore there is no lowering of Q of the 
resonator by resistance insertion, and there is no resistance. On the 
other hand, except a request frequency, since the high frequency current 
flows during resistance, the loss at the time of resonance with the 
unnecessary mode is made to increase, and an undesired oscillation can 
be controlled. For this reason, it is effective in the ability to obtain 
the oscillator which was more excellent in the phase noise property, 
without undesired oscillations, such as 1/2 of a request oscillation 
frequency or 1/3, arising, even if it uses the resonator with which the 
electric merit in a request frequency turns into n/2 wave (n= 2, 3 and 4, 
--). 

[0040] Moreover, since the head disconnection distributed constant line 
which becomes in a microstrip line is used as a distributed constant 
line for resonators, it is effective in it being small and being able to 
constitute a high-frequency oscillator from smaller and simple structure 
in a flat-surface circuit taking advantage of the features of the 
microstrip line resonator that a configuration is possible. 
[0041] Gestalt 2. of operation, next drawing 4 are the block diagrams 
showing the high-frequency oscillator concerning the gestalt 2 of 
operation. In drawing 4 , a different point from the gestalt 1 of 
operation shown in drawing 1 is a point of using the head short circuit 
line resonator 28, as shown in the representative circuit schematic 
shown in drawing 5 as a distributed constant line resonator. 
[0042] In the gestalt 2 of this operation, the electric merit of the 
head short circuit line resonator 28 shows 5/4 wave of case in a request 
frequency like the representative circuit schematic shown in drawing 5 . 
I n drawing 5 , the same sign as the representative circuit schematic of 
the head open circuited line resonator 23 concerning the gestalt 1 of 
operation shown in drawing 2 shows the same part, and the explanation is 
omitted. As a new sign, 29 is the transmission line which serves as 
quarter-wave length on a request frequency. Moreover, drawing 6 is 
drawing showing distribution of the high frequency current in the head 
short circuit line resonator 28 of drawing 5 . 

[0043] When the reflection coefficient which looked at the resonator 



side from the node of the head short circuit line resonator 28 and a 
transistor side circuit (active circuit) is set to gararaat like the case 
of the gestalt 1 of operation also in the gestalt 2 of this operation, 
it is the request frequency fO. It sets and **gammat=0 is realized. 
However, the electric merit of the head short circuit line resonator 28 
is a frequency fO. It sets, and in being 5/4 wave, in frequency fO / 5, 
it realizes **gammat=0 in 0/5 **gammat=0 and the frequency of 3f. 
Therefore, also in these frequencies, a formula (4) and (5) are 
materialized and an oscillation arises in many cases. 
[0044] In order to prevent an oscillation on such an unnecessary 
frequency, it sets in the gestalt 2 of operation, and it is the request 
frequency fO from the short circuit edge of the resonator in the head 
short circuit line resonator 28. Resistance 26a and 26b is inserted in a 
resonator from the location of quarter-wave length, and its point in 1/2 
more wave of location at a serial. By doing in this way, it is the 
request frequency fO like the case of the gestalt 1 of operation. Since 
these locations serve as a knot of a current as it sets and is shown in 
drawing 6 , the high frequency current hardly flows during resistance. 
Therefore, there is no increment in loss by resistance insertion, and 
there is neither a halt of an oscillation nor degradation of a phase 
noise. 

[0045] On the other hand, since the high frequency current flows during 
resistance, loss increases and it stops filling a formula (4) in fO / 5, 
and 3f0 / 5 as shown in drawing 6 , the undesired oscillation in these 
frequencies can be controlled. Therefore, like the case of the gestalt 1 
of operation, there is no undesired oscillation and the oscillator which 
was excellent in the phase noise property can be obtained. 
[0046] In addition, with the gestalt 2 of this operation, the electric 
merit of the head short circuit line resonator 28 sets in a request 
frequency, and, in the case of 5/4 wave, it is the request frequency fO 
from a resonator open end. Although Resistance 26a and 26b was inserted 
in the resonator from the location of quarter-wave length, and its point 
in 1/2 more wave of location at the serial, respectively Generally, when 
it is wavelength (n (2+n [ l/]/4) is the positive integer of one or more 
arbitration), the same effectiveness as the gestalt 1 of the above- 
mentioned implementation can be acquired that what is necessary is just 
to insert resistance in a serial in the location which serves as a knot 
of the current of a resonator on a request frequency. 

[0047] Gestalt 3. of operation, next drawing 7 are drawings showing the 
head disconnection microstrip line resonator concerning the gestalt 3 of 
the operation used as a distributed constant line resonator of a high- 



frequency oscillator. Here, the electric merit of a head disconnection 
raicrostrip line resonator shows 3/2 wave of case in the request 
frequency fO. In drawing 7 , it is wire for the substrate with which 30 
formed the head disconnection microstrip line resonator, and 31 formed 
the microstrip line resonator, and 32a and 32b to connect a thin film 
resistor, and for 33 connect a microstrip line resonator and an external 
circuit. In addition, in the gestalt 3 of operation, the configuration 
of the part of others of an oscillator is the same as that of drawing 1 . 
[0048] Although actuation of the high-frequency oscillator by the 
gestalt 3 of this operation is the same as that of the gestalt 1 of 
operation, it has the following operations further in the gestalt 3 of 
this operation, and its advantage on circuitry is large. That is, it is 
small by using the head disconnection distributed constant line which 
becomes in a microstrip line as a distributed constant line for 
resonators, and the whole oscillator which includes a resonator in a 
flat-surface circuit taking advantage of the features of the microstrip 
line resonator that a configuration is possible can be constituted from 
a flat-surface circuit, and an oscillator can be made small, and easily 
[ mounting ], further, since a thin film resistor can be used, there is 
an advantage that etching can constitute resistance easily. 
[0049] Gestalt 4. of operation, next drawing 8 are drawings showing the 
microstrip line ring resonator used for the high-frequency oscillator of 
the gestalt 4 of operation. Here, the electric merit of a microstrip 
line ring resonator shows two waves of cases in the request frequency fO. 
I n drawing 8 , 61 is a microstrip line ring resonator. In addition, in 
the gestalt 4 of operation, the configuration of the part of others of 
an oscillator is the same as that of drawing 1 . 
[0050] Although actuation of the high-frequency oscillator by the 
gestalt 4 of this operation is the same as that of the gestalt 1 of 
operation, in the gestalt 4 of this operation, there are the following 
operations further like the gestalt 3 of operation, and the advantage on 
circuitry is large. That is, in the gestalt 4 of operation, since the 
microstrip line ring resonator is used as a resonator, the whole 
oscillator including a resonator can be constituted from a flat-surface 
circuit, and an oscillator can be made small, and since a thin film 
resistor can be used, there is an advantage that etching can constitute 
resistance easily, further easily [ mounting ]. 

[0051] Gestalt 5. drawing 9 of operation is drawing showing the head 
short circuit microstrip line resonator used for the high-frequency 
oscillator of the gestalt 5 of operation. Here, the electric merit of a 
head short circuit microstrip line resonator is the request frequency fO. 



It sets and 3/2 wave of case is shown. In drawing 9 , 34 is a head short 
circuit raicrostrip line resonator, and 35 is a through hole. In addition, 
in the gestalt 5 of operation, the configuration of the part of others 
of an oscillator is the same as that of drawing 4 . 

[0052] Next, actuation of the high-frequency oscillator by the gestalt 5 
of operation is explained. When the reflection coefficient which looked 
at the head short circuit raicrostrip line resonator 34 from connection 
wire 33 is set to gararaat in drawing 9 , it is the request frequency fO. 
It sets and is **gamma t=pi. Therefore, the circuit by the side of a 
transistor (active circuit) is the request frequency fO from a formula 
(5) in this case. It sets, and it is designed so that it may be set to 
**gammaa= (2n~l) pi. However, in frequency fO / 3, in **gamma t=pi, and 
frequency 2f0 / 3, since *#gamma t=pi is also realized simultaneously, 
also in these frequencies, an oscillation arises in many cases. 
[0053] For this reason, like the gestalten 1-3 of operation, by 
inserting resistance in a resonator at a serial, to a request frequency, 
neither a halt of an oscillation nor degradation of a phase noise is in 
the location which serves as a knot of a current on a request frequency, 
loss is made to increase to an unnecessary frequency to it, and an 
undesired oscillation can be controlled in it. Moreover, in the gestalt 
5 of operation, since the head short circuit microstrip line resonator 
is used as a resonator, the whole oscillator including a resonator can 
be constituted from a flat-surface circuit, and an oscillator can be 
made small easily [ mounting ]. Moreover, etching can constitute a thin 
film resistor easily and there is an advantage that touch-down also with 
a good RF is acquired by the through hole, further. 
[0054] Gestalt 6. drawing 10 of operation is drawing showing the head 
open circuited line resonator used for the high-frequency oscillator of 
the gestalt 6 of operation. Here, the electric merit of a head open 
circuited line resonator is the request frequency fO. It sets and one 
wave of case is shown. In drawing 10 , 25 is the transmission line of 
quarter-wave length, and the resistance which inserted 1/2 wave of 
transmission line, and 29a and 29b in the resonator at 36a, and inserted 
36b in juxtaposition on the request frequency with the request frequency. 
In addition, in the gestalt 6 of operation, the configuration of the 
part of others of an oscillator is the same as that of drawing 1 . 
Moreover, drawing 11 is drawing showing distribution of the high- 
frequency voltage in the head open circuited line resonator 23 of 
drawing 10 . 

[0055] Next, actuation of the high-frequency oscillator by the gestalt 6 
of operation is explained. It sets in the gestalt 6 of operation and is 



the request frequency fO. Since one wave of head open circuited line 
resonator is used, the undesired oscillation frequencies which should be 
oppressed are mainly fO / 2. In order to prevent such an undesired 
oscillation, as the gestalt 6 of operation shows to drawing 10 , it is 
fO from the open end of a resonator in the head open circuited line 
resonator 23. Resistance 36a and 36b is inserted in a resonator from the 
location of quarter-wave length, and its point in 1/2 more wave of 
location at juxtaposition. 

[0056] Request frequency fO Since these locations serve as a knot of an 
electrical potential difference as it sets and is shown in drawing 11 , 
the high frequency current hardly flows in parallel resistance. 
Therefore, there is no increment in loss by insertion of parallel 
resistance, and there is neither a halt of an oscillation nor 
degradation of a phase noise. On the other hand, since the high 
frequency current flows in parallel resistance, loss increases and it 
stops filling a formula (4) in fO / 2 as shown in drawing 11 , the 
undesired oscillation in this frequency can be controlled. For this 
reason, QL of the part which can enlarge frequency change delta 
(**gammat) /delta f of the phase of a reflection coefficient, without an 
undesired oscillation arising even if it uses the resonator with which 
the electric length in a request frequency turns into one wave, and a 
twist resonator It becomes large and the high-frequency oscillator which 
was excellent in the phase noise property can be obtained. 
[0057] Gestalt 7. drawing 12 of operation is drawing showing the head 
short circuit microstrip line resonator used for the high-frequency 
oscillator of the gestalt 7 of operation. Here, the electric merit of a 
head short circuit microstrip line resonator is the request frequency fO. 
It sets and 5/4 wave of case is shown. It sets to drawing 12 and they 
are 35a~35e. A through hole and 37a~37d are the thin film resistors 
inserted in the resonator at juxtaposition. In addition, in the gestalt 
7 of operation, the configuration of the part of others of an oscillator 
is the same as that of drawing 4 . 

[0058] Although actuation of the high-frequency oscillator by the 
gestalt 7 of operation is the same as that of the gestalt 6 of operation, 
it has the following operations further in the gestalt 7 of operation, 
and its advantage on circuitry is large. That is, in the gestalt 7 of 
operation, since the head short circuit microstrip line resonator is 
used as a resonator, the whole oscillator including a resonator can be 
constituted from a flat-surface circuit, and an oscillator can be made 
small easily [ mounting ]. Moreover, etching can constitute a thin film 
resistor easily and there is an advantage that touch-down also with a 



good RF is acquired by a through hole or the quarter-wave length head 
open circuited line, further. 

[0059] Gestalt 8. drawing 13 of operation is drawing showing the head 
disconnection raicrostrip line resonator used for the high-frequency 
oscillator of the gestalt 8 of operation. Here, the electric merit of a 
head disconnection raicrostrip line resonator is the request frequency fO. 
It sets and one wave (larabdagl / 4+lambdagl / 2+larabdagl / 4= larabdagl) 
of case is shown. In drawing 13 , 38a~38d are head open circuited lines 
which serve as quarter-wave length (lambdag2/4) on an unnecessary 
frequency with the possibility of an oscillation, and, in the case of 
the gestalt 8 of operation, is fO / 2 as an unnecessary frequency with 
the possibility of an oscillation, for example. In addition, in the 
gestalt 8 of operation, the configuration of the part of others of an 
oscillator is the same as that of drawing 1 . 

[0060] Although actuation of the high-frequency oscillator by the 
gestalt 8 of operation is the same as that of the gestalt 6 of operation, 
in the gestalt 8 of operation, like the gestalt 7 of operation, it has 
the following operations further and its advantage on circuitry is large. 
That is, in the gestalt 8 of operation, since the head disconnection 
microstrip line resonator is used as a resonator, the whole oscillator 
including a resonator can be constituted from a flat-surface circuit, 
and an oscillator can be made small easily [ mounting ]. Moreover, 
etching can constitute a thin film resistor easily and there is an 
advantage that touch-down also with a good RF is acquired by a through 
hole or the quarter-wave length head open circuited line, further. 
[0061] In addition, in the gestalt of the above operation, although the 
example using the microstrip line as a line for resonators was shown, 
instead of a microstrip line, you may be a coaxial track, a K0PURENA 
line, a slot line, etc. , and the same effectiveness is done so. Moreover, 
in the gestalt of the above operation, although the example using the 
field-effect transistor as a semiconductor device was shown, you may be 
a transistor and the same effectiveness is done so. 
[0062] Moreover, in the gestalt 3 of operation, the gestalt 4 of 
operation, the gestalt 5 of operation, the gestalt 7 of operation, and 
the gestalt 8 of operation, although the example using the thin film 
resistor as resistance was shown, a chip resistor etc. may be used 
instead of a thin film resistor, and, in the case of a chip resistor, 
there is an advantage that a cheap printed circuit board can be used, 
furthermore — although the case where a through hole was used was shown 
as an example of the short circuit approach of the line for resonators 
in the gestalt 5 of operation, and the gestalt 7 of operation — wire, a 



ribbon, etc. — the ground — you may connect with a conductor and the 
same effectiveness is done so. 

[0063] Gestalt 9. drawing 14 of operation is drawing showing the equal 
circuit of the head open circuited line resonator 23 used for the high- 
frequency oscillator of the gestalt 9 of operation, drawing 14 — 
setting — 25 — a characteristic impedance — Z0 and electric merit — 
the request frequency fO — 1/2 wave of transmission line, and 29 — a 
characteristic impedance — Z0 and electric merit — request frequency 
fO the transmission line of quarter-wave length, and 39 — request 
frequency fO a capacitor with the sufficiently big capacity Ct, and 40 - 
- characteristic impedance Z0 of a resonator It is resistance with the 
comparable resistance Rt. In addition, in the gestalt 9 of operation, 
although the configuration of the part of others of an oscillator is the 
same as that of drawing 1 , resistance is not inserted in the head open 
circuited line resonator 23. 

[0064] Next, actuation of the high-frequency oscillator by the gestalt 9 
of operation is explained. In drawing 14 , the impedance Zr seen from 
the admittance Yt of the parallel circuit of the capacitor 39 and 
resistance 40 which were connected to the open end of a resonator, and 
the input terminal 27 of a resonator is given by the degree type, 
respectively. 
[0065] 

[Equation 5] 



[0066] 

[Equation 6] 
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[0067] Here, it is the request frequency fO. In near, if capacity Ct and 
resistance Rt are chosen so that susceptance 2pifCt of a capacitor 39 
may become sufficiently large from the conductance 1 of resistance 40/Rt, 
contribution of resistance 40 will become very small and the head open 
circuited line resonator 23 will serve as the resonator and equivalence 
which the head short-circuited with the capacitor 39. Therefore, there 
is no increment in loss by resistance 40, and there is neither a halt of 
an oscillation nor degradation of a phase noise. However, since 
susceptance 2pifCt of a capacitor 39 becomes small in proportion to a 
frequency becoming low and the resistance Rt of resistance 40 does not 



change on the other hand, it is the request frequency fO. On low 
frequencies, such as 1/2 and 1/3, contribution of resistance 40 becomes 
large and the loss at the time of resonance increases. Therefore, since 
it stops filling a formula (4) with these frequencies, an undesired 
oscillation can be controlled on them. 

[0068] Gestalt 10. drawing 15 of operation is drawing showing the 
microstrip line resonator used for the high-frequency oscillator of the 
gestalt 10 of operation. The capacitor in which a head disconnection 
microstrip line resonator and 39 have the sufficiently big capacity Ct 
on a request frequency in drawing 15 in 30, and 40 are the 
characteristic impedance Z0 of a resonator. It is resistance with the 
comparable resistance Rt, and each of 39 and 40 shows the case where a 
chip is used, in the gestalt of this operation. In addition, in the 
gestalt 10 of operation, the configuration of the part of others of an 
oscillator is the same as that of drawing 1 . 

[0069] Although actuation of the oscillator by the gestalt 10 of 
operation is the same as that of the gestalt 9 of operation, since it 
uses the microstrip line resonator with the gestalt 10 of operation, it 
can constitute the whole oscillator including a resonator from a flat- 
surface circuit, and can make an oscillator small easily [ mounting ]. 
Moreover, a thin film resistor, a chip resistor, etc. can constitute 
resistance 40, and an MIM capacitor, a chip capacitor, etc. can 
constitute a capacitor 39 easily, respectively. Furthermore, touch-down 
also has the advantage that touch-down also with a good RF is acquired 
by a through hole or the quarter-wave length head open circuited line. 
[0070] Gestalt 11. drawing 16 of operation is drawing showing the equal 
circuit of the head open circuited line resonator 23 used for the high- 
frequency oscillator of the gestalt 11 of operation. In drawing 16 , 41 
is an inductor which has the sufficiently big inductance Lt on a request 
frequency. In addition, in the gestalt 11 of operation, the 
configuration of the part of others of an oscillator is the same as that 
of drawing 1 . 

[0071] Next, actuation of the high-frequency oscillator by the gestalt 
11 of operation is explained. In drawing 16 , the impedance Zr seen from 
the impedance Zt of the series circuit of the inductance Lt of an 
inductor 41 and the resistance Rt of resistance 40 which were connected 
to the open end of the head open circuited line resonator 23, and the 
input terminal 27 of a resonator is given by the degree type, 
respectively. 
[0072] 

[Equation 7] 



[0073] 

[Equation 8] 



[0074] Here, it is the request frequency fO. In near, if Lt and Rt are 
chosen so that reactance 2pifLt of an inductor 41 may become 
sufficiently larger than the resistance Rt of resistance 40, 
contribution of resistance 40 will become very small and the head open 
circuited line resonator 23 will serve as the resonator and equivalence 
with which the head was opened. Therefore, there is no increment in loss 
by resistance 40, and there is neither a halt of an oscillation nor 
degradation of a phase noise. However, it is proportional to a frequency 
becoming low. 2pifLt Since it becomes small and Rt does not change on 
the other hand, on low frequencies, such as 1/2 of a request frequency, 
and 1/3, contribution of resistance 40 becomes large and the loss at the 
time of resonance increases. Therefore, since it stops filling a formula 
(4) with these frequencies, an undesired oscillation can be controlled 
on them. 

[0075] Gestalt 12. drawing 17 of operation is drawing showing the 
microstrip line resonator used for the high-frequency oscillator of the 
gestalt 12 of operation. In drawing 17 , resistance with the resistance 
Rt with a head disconnection microstrip line resonator and 40 and 42 are 
the inductors formed by the pattern on a substrate. [ comparable / 30 / 
as the characteristic impedance of a resonator ] In addition, in the 
gestalt 12 of operation, the configuration of the part of others of an 
oscillator is the same as that of drawing 1 . 

[0076] Although actuation of the high-frequency oscillator by the 
gestalt 12 of operation is the same as that of the gestalt 11 of 
operation, since it uses the microstrip line resonator with the gestalt 
12 of operation, it can constitute the whole oscillator including a 
resonator from a flat-surface circuit, and can make an oscillator small 
easily [ mounting ]. Moreover, a thin film resistor, a chip resistor, 
etc. can constitute resistance, and a pattern inductor, a chip inductor, 
etc. can constitute an inductor easily, respectively. Furthermore, 
touch-down also has the advantage that touch-down also with a good RF is 
acquired by a through hole or the quarter-wave length head open 
circuited line. 

[0077] Gestalt 13. drawing 18 of operation is outline drawing showing 



the high-frequency-voltage controlled oscillator of the gestalt 13 of 
operation. In drawing 18 a field-effect transistor, and 44, 45 and 46 43, 
respectively The gate terminal of a field-effect transistor 43, a drain 
terminal, a source terminal, The 1st substrate in which the subresonance 
circuit and active circuit which 47 mentions later are carried, and 48 A 
through hole, The inductor which formed 49 by the pattern on a substrate 
47, the chip capacitor by which 50 was connected to the drain terminal 
of a field-effect transistor 43 at juxtaposition, A chip capacitor for 
51 to combine the output of an oscillator with a load, the varactor 
diode as a variable-capacity component from which, as for 52, a junction 
capacitance changes with applied voltage, The microstrip line which 
formed 53 by the pattern on a substrate 47, and 54 A subresonance 
circuit, As for the main resonator which 55 becomes with a distributed 
constant line resonator, and 56, construction material differs from 
substrate thickness in the 1st substrate 47. It is the thin film 
resistor which inserted in wire the 2nd substrate to which it comes to 
carry the main resonator 55, and 57, and inserted 62 into the main 
resonator 55. A field-effect transistor 43, an inductor 49, and chip 
capacitors 50 and 51 constitute the active circuit to constituting a 
tuning circuit from a main resonator 55 and a subresonance circuit 54. 
Moreover, drawing 19 is the representative circuit schematic of the 
high-frequency-voltage controlled oscillator shown in drawing 1.8 . 
[0078] Next, the features of the high-frequency-voltage controlled 
oscillator by the gestalt 13 of operation are explained. In the high- 
frequency voltage controlled oscillator by the gestalt 13 of operation, 
a field-effect transistor 43, its circumference circuit, and the 
subresonance circuit 54 grade containing varactor diode 52 are formed 
for example, on the 1st substrate 47 of an alumina ceramic. On the other 
hand, main resonator 55 grade is formed on the 2nd substrate 56 with 
which construction material or substrate thickness differs from it. The 
reason for changing the construction material or substrate thickness of 
the 1st substrate 47 and the 2nd substrate 56 here In order that the 
main resonator 55 may make Q high, electric large merit may be taken or 
a characteristic impedance may be made low. In that case, it is because 
it is necessary to make a low impedance line easy to use a thin 
substrate, using the substrate which is dozens to about 100, and to 
realize and a dielectric constant like barium titanate needs to 
miniaturize a resonator. On the other hand, since a high impedance line 
like a bias circuit is also used for a transistor, its circumference 
circuit, a subresonance circuit, etc. , a with a dielectric constants [, 
such as an alumina ceramic and Teflon, ] of about two to ten substrate 



is usually used. 

[0079] With the gestalt 13 of operation, as shown in drawing 18 , the 
1st substrate 47 and 2nd substrate 56 are made close, and the node of 
the main resonator 55 and the subresonance circuit 54 is arranged near 
the end face of the 1st substrate 47. And it arranges so that it may 
become 60 to 120 degrees in general to the line which goes near the node 
the line which makes [ as opposed to / near the node / a substrate end 
face ] in general the line which goes to a field-effect transistor 43 
from this node in the 1st substrate 30 to 60 degrees, and goes to the 
secondary resonance circuit 54 from this node in the 1st substrate the 
same on the other hand to a field-effect transistor 43. Thus, the line 
which goes to a field-effect transistor 43 from the above-mentioned node 
in the main resonator 55 and the 1st substrate by constituting a high- 
frequency-voltage controlled oscillator, It is made not to be parallel, 
any of a line which go to the subresonance circuit 54 from the above- 
mentioned node in the 1st substrate — although — Since association of 
the line under the effect of the electromagnetic field which disperse on 
space can be avoided, and a required circuit can be collected to every 
one substrate each and processing and mounting can make each substrate 
an easy rectangle, fabrication cost can be made low. 
[0080] Gestalt 14. drawing 20 of operation is outline drawing showing 
the high-frequency-voltage controlled oscillator of the gestalt 14 of 
operation, as mentioned above, so that a characteristic impedance is so 
low that the electric length of the main resonator is long — the Q — 
high — it can carry out — more — a lower order phase — a noise 
oscillator can be constituted. However, if the characteristic impedance 
is made low, the width of face of the main resonator will become thick, 
and there is a possibility that resonance by the unnecessary modes other 
than the TEM mode may arise. In order to solve this problem, as shown in 
drawing 20 , in the high-frequency-voltage controlled oscillator of the 
gestalt 13 of operation, on the 2nd substrate 56, two or more main 
resonators 55 are arranged to juxtaposition, and those main resonators 
are connected by wire 57 with the gestalt 14 of operation at the 
subresonance circuit 54 and one point, thus, resonance by constituting a 
high-frequency-voltage controlled oscillator, the width of face of each 
main resonator can prevent resonance of the cross direction of a line, 
maintaining at below fixed, can arrange two or more main resonators to 
juxtaposition, can make the impedance low equivalent, and according to 
the unnecessary mode — there is nothing — and — more — a lower order 
phase — a noise high-frequency oscillator can be constituted. 
[0081] Gestalt 15. drawing 21 of operation is outline drawing showing 



the high-frequency-voltage controlled oscillator of the gestalt 15 of 
operation. In the gestalt 15 of operation, in order to avoid resonance 
by the unnecessary mode, making the characteristic impedance of the main 
resonator low and raising Q, as shown in drawing 21 , a slit is prepared 
in parallel in the die-length direction of the main resonator 55. By 
considering as such a configuration, it can prevent the main resonator 
55 resonating except the TEM mode, for this reason, resonance the width 
of face of each main resonator can make the impedance of the main 
resonator low equivalent, maintaining at below fixed, and according to 
the unnecessary mode — there is nothing — and — more — a lower order 
phase — a noise oscillator can be constituted. 

[0082] Gestalt 16. drawing 22 of operation is outline drawing showing 
the high-frequency-voltage controlled oscillator of the gestalt 16 of 
operation. With the gestalt 16 of operation, as shown in drawing 22 , in 
the high-frequency-voltage controlled oscillator of the gestalt 13 of 
operation, on the 2nd substrate 56, it bends to J typeface, the main 
resonator 55 is arranged in parallel [ more than one ], at it, and those 
main resonators are connected by wire 57 at the subresonance circuit 54 
and one point, having kept the width of face of each resonator being the 
same as that of the gestalt 14 of operation to below fixed by 
constituting a high-frequency-voltage controlled oscillator still in the 
state thus — the impedance of the main resonator — equivalent — low - 
- it can carry out — more — a lower order phase — a noise oscillator 
can be constituted. Furthermore, since the main resonator 55 can be 
freely arranged on a substrate 56, there is an advantage that substrate 
area is effectively utilizable. 

[0083] Gestalt 17. drawing 23 of operation is outline drawing showing 
the high-frequency-voltage controlled oscillator of the gestalt 17 of 
operation. With the gestalt 17 of operation, as shown in drawing 23 , in 
the high-frequency-voltage controlled oscillator of the gestalt 13 of 
operation, on the 2nd substrate 56, the main resonator 55 is bent and 
arranged to V typeface (U typeface) in parallel [ more than one ], and 
those main resonators are connected by wire 57 at the subresonance 
circuit 54 and one point, having kept the width of face of each 
resonator being the same as that of the gestalt 14 of operation to below 
fixed by constituting a high-frequency-voltage controlled oscillator 
still in the state thus — the impedance of the main resonator — 
equivalent — low — it can carry out — more — a lower order phase — 
a noise oscillator can be constituted. Furthermore, since the main 
resonator 55 can be freely arranged on a substrate 56, there is an 
advantage that substrate area is effectively utilizable. In addition, 



the main resonator 55 arranged to two or more juxtaposition may be bent 
and arranged on the 2nd substrate 56 for example, at L typeface in 
addition to the gestalt 16 of operation, and 17, and the same 
effectiveness can be expected. 

[0084] Gestalt 18. drawing 24 of operation is outline drawing showing 
the oscillator of the gestalt 18 of operation. In drawing 24 , 58 is the 
electrode pattern for capacitors formed on the substrate 56. In the 
oscillator of a series feedback form as shown in drawing 1 , a reactive 
element is required for juxtaposition for each terminal of a transistor. 
When a capacitor was now used as a juxtaposition reactive element, in 
the oscillator of the conventional configuration, the chip capacitor 50 
was used, for example like drawing 18 . With the gestalt 18 of operation, 
as shown in drawing 24 , the electrode pattern 58 is formed on the 
substrate 56 which forms the main resonator, and it is used as a 
juxtaposition capacitor instead of a chip capacitor 50. Since the 
dielectric constant is dozens when a substrate 56 is a high dielectric 
constant substrate like barium titanate, an about several pF capacitor 
required as a feedback capacity can consist of patterns of several mm 
comma angle extent. Therefore, the number of the capacitors which 
constitute an oscillator can be reduced and fabrication cost can be made 
low. moreover, the case where the electrode pattern 58 on a substrate 56 
is used as a capacitor — the pattern of plurality [ top / substrate 
56 ] — preparing — connection wire — attaching — removing — there 
is also an advantage that adjustment can be done easily, checking a 
property. 

[0085] Gestalt 19. drawing 25 of operation is outline drawing showing 
the high-frequency oscillator of the gestalt 19 of operation. Moreover, 
draft i ng 26 is drawing having shown the cross section of the A~A' line of 
drawing 25 . In drawing 25 and drawing 26 , the thin carrier on which 59 
puts a substrate 56, and 60 are the through holes for connecting the 
gland of the front flesh side of a substrate 47. 

[0086] When using a thin film substrate as a substrate which forms the 
main resonator 55 according to the mounting approach of the high- 
frequency oscillator shown in the gestalt 13 grade of operation, all the 
circuits of an oscillator needed to be constituted from a microwave 
integrated circuit, and it was expensive. With the gestalt 19 of 
operation, the substrate 47 which forms the main resonator on the thin 
film substrate 56 in which a raise in a dielectric constant is possible, 
and, on the other hand, forms other circuits of a field-effect 
transistor 43 or subresonance circuit 54 grade is made into the glass 
epoxy in which pattern formation is possible, Teflon, etc. by etching, 



and carries a substrate 56 on a substrate 47. the pattern which carries 
the substrate 56 on a substrate 47 in order to make the gland of a 
substrate 56 and a substrate 47 common — the through hole in a 
substrate 47 etc. — minding — touch-down — it connects with a 
conductor. A substrate 56 may be mounted on a substrate 47, after 
carrying on a carrier 59 if needed. Thus, since circuits other than main 
resonator 55 can be constituted on substrates, such as cheap glass epoxy 
and Teflon, and it can unite with other circuits, such as a phase-locked 
loop, further by constituting, it is a lower order phase noise, and the 
low oscillator of fabrication cost can be offered. 
[0087] 

[Effect of the Invention] As mentioned above, the tuning circuit which 
uses a distributed constant line resonator as the main resonator 
according to this invention, In the high-frequency oscillator equipped 
with the active circuit compensated with loss energy after making an 
oscillation start based on the oscillation frequency defined by this 
tuning circuit and resulting in a steady state Since resistance was 
inserted in the location which the electric merit becomes with a request 
frequency on wavelength (n (2+n [ l/]/4) is the positive integer of one 
or more arbitration), and serves as a knot of the current in the line 
resonator on a request frequency as the above-mentioned distributed 
constant line resonator There is no degradation of a phase noise as 
compared with the case where the high frequency current hardly flows 
during resistance on a request frequency, therefore there is no lowering 
of Q of the resonator by resistance insertion, and there is no 
resistance. On the other hand, except a request frequency, since the 
high frequency current flows during resistance, the loss at the time of 
resonance with the unnecessary mode is made to increase, and an 
undesired oscillation can be controlled. For this reason, it is 
effective in the ability to obtain the high-frequency oscillator which 
was more excellent in the phase noise property, without undesired 
oscillations, such as 1/2 of a request oscillation frequency or 1/3, 
arising, even if it uses the resonator with which the electric merit in 
a request frequency turns into n/2 wave (n= 2, 3 and 4, — ). 
[0088] Moreover, the tuning circuit where the high-frequency oscillator 
concerning other invention uses a distributed constant line resonator as 
the main resonator, In the high-frequency oscillator equipped with the 
active circuit compensated with loss energy after making an oscillation 
start based on the oscillation frequency defined by this tuning circuit 
and resulting in a steady state Since the line resonator was grounded in 
RF through resistance in the location which the electric merit becomes 



with 1/2 or more waves in a request frequency as the above-mentioned 
distributed constant line resonator, and serves as a knot of the 
electrical potential difference in the line resonator in a request 
frequency There is no degradation of a phase noise as compared with the 
case where the high frequency current hardly flows in grounding 
resistance on a request frequency, therefore there is no lowering of Q 
of the resonator by grounding resistance insertion, and there is no 
resistance. On the other hand, except a request frequency, since the 
high frequency current flows in grounding resistance, the loss at the 
time of resonance with the unnecessary mode is made to increase, and an 
undesired oscillation can be controlled. For this reason, it is 
effective in the ability to obtain the oscillator which was more 
excellent in the phase noise property, without undesired oscillations, 
such as 1/2 of a request oscillation frequency or 1/3, arising, even if 
it uses the resonator with which the electric merit in a request 
frequency turns into n/2 wave (n= 2, 3 and 4, ...). 
[0089] Moreover, it is effective in it being small and being able to 
constitute a high-frequency oscillator from smaller and simple structure 
in a flat-surface circuit taking advantage of the features of the 
microstrip line resonator that a configuration is possible by 
constituting the above-mentioned distributed constant line resonator 
from either a head disconnection distributed constant line using a 
microstrip line, or a head short circuit distributed constant line. 
[0090] Moreover, the tuning circuit where the high-frequency oscillator 
concerning other invention uses a distributed constant line resonator as 
the main resonator, In the high-frequency oscillator equipped with the 
active circuit compensated with loss energy after making an oscillation 
start based on the oscillation frequency defined by this tuning circuit 
and resulting in a steady state By grounding the open end of this head 
disconnection distributed constant line through the parallel circuit of 
a capacitor and resistance, using a head disconnection distributed 
constant line as the above-mentioned distributed constant line resonator 
It becomes equivalent to the resonator which the head short-circuited 
with the capacitor near the request frequency. On the other hand on low 
frequencies, such as 1/2 of a request frequency, and 1/3 Since the 
reactance of a capacitor becomes large, the loss at the time of 
resonance increases by resistance by which parallel connection was 
carried out to the capacitor, and it is effective in the ability to 
control an undesired oscillation. 

[0091] Moreover, the tuning circuit where the high-frequency oscillator 
concerning other invention uses a distributed constant line resonator as 



the main resonator, In the high-frequency oscillator equipped with the 
active circuit compensated with loss energy after making an oscillation 
start based on the oscillation frequency defined by this tuning circuit 
and resulting in a steady state By grounding the open end of this head 
disconnection distributed constant line through the series circuit of an 
inductor and resistance, using a head disconnection distributed constant 
line as the above-mentioned distributed constant line resonator Near the 
request frequency, it is opened by the inductor, and there is no 
increment in loss by resistance. On the other hand on low frequencies, 
such as 1/2 of a request frequency, and 1/3 Since the reactance of an 
inductor becomes small, the loss at the time of resonance increases by 
resistance by which the series connection was carried out to the 
inductor, and it is effective in the ability to control an undesired 
oscillation. 

[0092] Furthermore, the high-frequency oscillator concerning other 
invention The main resonator which becomes with a distributed constant 
line resonator, and the subresonator containing the variable-capacity 
component from which a junction capacitance changes with applied voltage, 
The active circuit compensated with loss energy after making an 
oscillation start based on the oscillation frequency defined by the 
tuning circuit which has the above-mentioned main resonator and a 
subresonator and resulting in a steady state, It has the 1st substrate 
in which the above-mentioned subresonator and the above-mentioned active 
circuit were carried, and the 2nd substrate in which it has the 
different construction material and the substrate thickness from this 
1st substrate, and the above-mentioned main resonator was carried. While 
connecting by one near the connection side of the 1st substrate of the 
above, and the 2nd substrate of the above, the above-mentioned main 
resonator, the above-mentioned subresonator, and the above-mentioned 
active circuit While arranging the line which goes to the above- 
mentioned active circuit in the substrate of the above 1st so that it 
may become 30 degrees thru/or 60 degrees to a substrate end face near 
[ connection ] the above The line which faces to the above-mentioned 
subresonator from the above-mentioned node in the substrate of the above 
1st by arranging so that it may become 60 degrees thru/or 120 degrees to 
the line which goes to the above-mentioned active circuit near 
[ connection ] the above [ when the main resonator is formed on a high 
dielectric constant substrate, it miniaturizes and other circuits are 
constituted on the other hand on another substrate with which 
construction material differs from substrate thickness ] Circuitry 
receives constraint from a component side, and a substrate is divided, 



about substrate number of sheets, it is not necessary to carry out or to 
process a substrate into a complicated configuration, substrate 
processing and assembly become easy, and there are an increase and 
effectiveness that fabrication cost can be made low. 

[0093] Moreover, by preparing two or more slits in parallel along with 
the longitudinal direction, carrying out parallel connection and 
constituting from an above-mentioned node, the above-mentioned main 
resonator can constitute the low impedance main resonator, therefore is 
effective in the ability to obtain a high-frequency oscillator with a 
more low phase noise. 

[0094] Moreover, by coming to have more than one, carrying out parallel 
connection and constituting from an above-mentioned node, the above- 
mentioned main resonator can constitute the low impedance main resonator, 
therefore is effective in the ability to obtain a high-frequency 
oscillator with a more low phase noise. 

[0095] Moreover, it is effective in the ability to enlarge the degree of 
freedom of circuitry more by J typeface, V typeface, or L typeface 
bending, and arranging the above-mentioned main resonator. 
[0096] Moreover, by preparing the electrode pattern in the case of using 
a capacitor as a juxtaposition reactive element of the above-mentioned 
active circuit on the substrate of the above 2nd, the number of the 
capacitors which constitute a high-frequency oscillator can be reduced, 
and it is effective in the ability to make fabrication cost low. 
[0097] Furthermore, while the substrate in which pattern formation is 
possible constitutes the 1st substrate of the above from etching the 2nd 
substrate of the above — the substrate top of the above 1st — carrying 

— and the touch-down of the 2nd substrate of the above — a conductor - 

- the through hole in the substrate of the above 1st — minding — the 
touch-down of the 1st substrate of the above — by connecting with a 
conductor It can unite with other circuits, such as a phase-locked loop 
constituted on the 1st substrate, and it is a lower order phase noise, 
and is effective in the ability to constitute the low high-frequency 
oscillator of fabrication cost. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the high-frequency 



oscillator concerning the gestalt 1 of implementation of this invention. 
[Drawing 2] It is the representative circuit schematic of the head open 
circuited line resonator 23 of drawing 1 . 

! Drawing 3] It is drawing showing distribution of the high frequency 
current in the head open circuited line resonator 23 of drawing 2 . 
[Drawing 4] It is the block diagram showing the high-frequency 
oscillator concerning the gestalt 2 of implementation of this invention. 
[Drawing 5] It is the representative circuit schematic of the head short 
circuit line resonator 28 of drawing 4 . 

[Drawing 6] It is drawing showing distribution of the high frequency 
current in the head short circuit line resonator 28 of drawing 5 . 
[Drawing 7] It is drawing showing the head disconnection microstrip line 
resonator used for the high-frequency oscillator concerning the gestalt 
3 of implementation of this invention. 

[Drawing 8] It is drawing showing the microstrip line ring resonator 
used for the high-frequency oscillator concerning the gestalt 4 of 
implementation of this invention. 

[Drawing 9] It is drawing showing the head short circuit microstrip line 
resonator used for the high-frequency oscillator concerning the gestalt 
5 of implementation of this invention. 

[Drawing 10] It is the representative circuit schematic of the head open 
circuited line resonator used for the high-frequency oscillator 
concerning the gestalt 6 of implementation of this invention. 
[Drawing 11] It is drawing showing distribution of the high-frequency 
voltage in the head open circuited line resonator 23 of drawing 10 . 
[Drawing 12] It is drawing showing the head short circuit microstrip 
line resonator used for the high-frequency oscillator concerning the 
gestalt 7 of implementation of this invention. 

[Drawing 13] It is drawing showing the head disconnection microstrip 
line resonator used for the high-frequency oscillator concerning the 
gestalt 8 of implementation of this invention. 

[Drawing 14] It is the representative circuit schematic of the resonator 
used for the high-frequency oscillator concerning the gestalt 9 of 
implementation of this invention. 

[Drawing 15] It is drawing showing the microstrip line resonator used 
for the high-frequency oscillator concerning the gestalt 10 of 
implementation of this invention. 

[Drawing 16] It is the representative circuit schematic of the resonator 
used for the high-frequency oscillator concerning the gestalt 11 of 
implementation of this invention. 

[Drawing 17] It is drawing showing the microstrip line resonator used 



for the high-frequency oscillator concerning the gestalt 12 of 
implementation of this invention. 

[Drawing 18] It is outline drawing showing the high-frequency-voltage 
controlled oscillator concerning the gestalt 13 of implementation of 
this invention. 

[Drawing 19] It is the representative circuit schematic of the high- 
frequency-voltage controlled oscillator concerning the gestalt 13 of 
implementation of this invention. 

[Drawing 20] It is outline drawing showing the high-frequency-voltage 
controlled oscillator concerning the gestalt 14 of implementation of 
this invention. 

[Drawing 21] It is outline drawing showing the high-frequency-voltage 
controlled oscillator concerning the gestalt 15 of implementation of 
this invention. 

[Drawing 22] It is outline drawing showing the high-frequency-voltage 
controlled oscillator concerning the gestalt 16 of implementation of 
this invention. 

[Drawing 23] It is outline drawing showing the high-frequency-voltage 
controlled oscillator concerning the gestalt 17 of implementation of 
this invention. 

[Drawing 24] It is outline drawing showing the high-frequency oscillator 
concerning the gestalt 18 of implementation of this invention. 
[Drawing 25] It is outline drawing showing the high-frequency oscillator 
concerning the gestalt 19 of implementation of this invention. 
[Drawing 26] It is drawing having shown the cross section of the A-A' 
line of drawing 25 . 

[Drawing 27] It is the circuit diagram showing conventional microwave 
and a conventional millimeter wave band oscillator. 
[Drawing 28] It is the representative circuit schematic of the 
oscillator shown in drawing 27 . 

[Drawing 29] It is drawing explaining the relation between the phase 
noise of an oscillator, and Q of the resonance circuit in an oscillator. 
[Drawing 30] It is drawing showing distribution of the high-frequency 
voltage in an n/2~wave head open circuited line resonator (n>=2) . 
[Drawing 31] It is the circuit diagram (thing using an n/2-wave head 
open circuited line resonator (n>=2)) showing conventional microwave and 
a conventional millimeter wave band oscillator. 
[Drawing 32] It is the circuit diagram showing the conventional 
microwave band high-frequency-voltage controlled oscillator shown in 
JP, 62-29210, A. 

[Drawing 33] It is drawing showing the conventional microwave shown in 



the 1993 ****** size 044 "broadband low noise high-frequency-voltage 
controlled oscillator using a quarter-wave length impedance transformer 
joint type secondary resonator", and the 1 mounting approach of a 
millimeter wave band oscillator. 
[Description of Notations] 

1 Field-effect Transistor, 2 Head Disconnection Microstrip Line 
Resonator, 3 An inductor, 4 A capacitor, 5 A capacitor, 6 Load 
resistance, 10 Varactor diode, 11 A distributed constant line, 12 
Resistance, 13 Resistance, 14 A capacitor, 15 A transistor, 16 Varactor 
diode, 17 Wire, 18 An alumina ceramic substrate, 19 Distributed constant 
line, 20 An alumina ceramic substrate, 21 Head disconnection microstrip 
line resonator, 22 A high dielectric constant substrate, 23 A head open 
circuited line resonator, 24 Tuning circuit, 25 The transmission line, 
26 Resistance, 28 A head short circuit line resonator, the 29 
transmission line, 30 A head disconnection microstrip line resonator, 31 
A substrate, 32 Thin film resistor, 33 Wire, 34 Head short circuit 
microstrip line resonator, 35 A through hole, 36 Resistance, 37 A thin 
film resistor, 38 Head open circuited line, 39 A capacitor, 40 
Resistance, 41 An inductor, 42 Inductor, 43 A field-effect transistor, 
47 A substrate, 48 Through hole, 49 An inductor, 50 A chip capacitor, 51 
Chip capacitor, 52 Varactor diode, 53 A microstrip line, 54 A 
subresonance circuit, 55 A main resonator, 56 A substrate, 57 Wire, 58 
An electrode pattern, 60 A through hole, 61 A microstrip line ring 
resonator, 62 Thin film resistor inserted into the main resonator 55. 



